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LEADERSHIP IN 


ps the searching ordeals of bomb and fire through 

which one after another of our great cities have 
passed, the fortitude and courage of their citizens 
has time and again overshadowed material destruc- 
tion. Few can pass along those stricken streets 
without being inspired by the capacity of men and 
women to rise above discomfort, sorrow and heavy 
loss, or without viewing in the splendour of the 
human spirit revealed alike in the work of civil 
defence, or of caring for the homeless and suffering, 
an earnest of our powers to build better when the 
opportunity comes. The unconquerable spirit 
revealed in the address of the City Architect of 
Coventry before the Royal Society of Arts early 
in December attests that the opportunities are 
already realized, and that out of the present evil, as 
from a forest fire, may come greater riches and 
heauty. 

The patient heroism and stedfast service which 
so many citizens have displayed in these days of 
trial should not lead us to imagine that all is well, 
even in the human element. The reports of the 
Horder Committee show how much still remains 
to be done for the safeguarding of health in public 
shelters, and in the repair of ravages in the welfare 
services. Education itself is a victim of air war- 
fare which even yet has shown no sign of approach- 
ing convalescence. The extension of the principle 
of compulsory fire watching is itself a reminder of 
a field in which there has been the gravest dere- 
liction of duty both by corporations and by 
individuals. 

The response to Mr. Herbert Morrison’s appeal 
for the immediate formation of fire-bomb fighting 
parties in business and residential districts shows 
that the ordinary citizen is now fully alive to this 
particular danger and is eager to play his part. It 


CIVIL DEFENCE 


may be true that in Great Britain we must have 
experience before we do our best. Even the stern 
teaching of the school of fire precautions in London 
was ignored by many until the lesson was learned 
in their own hard school. That the lesson has 
been well learnt has since been shown by recent 
experience in Cardiff, Bristol and elsewhere. 

In spite of this national failing, it is not with the 
individual citizen that the chief weakness or 
danger lies, whether in this matter of fire-fighting 
or other questions. That lies rather in the failure 
of the Government to use to the full the wide 
powers with which it has been entrusted, and in the 
absence of real leadership which has characterized 
both Government policy and local authorities in 
various fields. Few as may be those who seek to 
evade their responsibilities and duties, unless the 
Government is prepared to deal with the offenders 
in such matters as fire-fighting, the training of 
labour, the evasion of rationing, neglect of 
cultivation, to indicate only a few widely differing 
fields, the defection of the few may involve 
the whole community in severe suffering and 
hardship. 

If, therefore, the amended Fire Watchers Order 
is to prove adequate, there must be no failure to 
enforce it by stern penalties where necessary. 
Weakness at this point may invalidate the efforts 
of the many and defeat the purpose of the whole 
organization for dealing promptly and efficiently 
with the menace. It is always at its weakest link 
that the chain is tested. Evidence that the 
Government was determined to act vigorously in 
this matter where required and prepared tc insti- 
tute the necessary inspectorate to collect any 
evidence of neglect would have a moral effect 
reaching far beyond the field of fire-fighting. 
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No less important, however, is the question of 
leadership or direction. Unless that is wise and 
effective, the fullest use cannot be made of the 
zeal and courage and heroism of the individual, 
either as the private citizen or as a member of the 
civil defence services. There is lamentable evi- 
dence that damage has been done which could 
have been prevented because fires were not tackled 
rightly at the start, and because no one in the area 
had been made responsible for judging what kind 
of a fire it was, its peculiar dangers, and for seeing 


indictment of the command. What is more, it jg 
deeply resented by the many citizens to whom jt 
has been obvious in recent weeks, and who to their 
honour have sought by private generosity to repair The | 
official neglect. the J 
These are among some of the matters to which Pola: 
Mr. W. 8S. Morrison and Sir John Greenly may Led., 
rightly be expected to give their attention when MP. 
they have selected the personnel of the new fire hig 
prevention executive, if there is not in the mean. 
time a speedy improvement in the situation, 


has 1 
organ 





that the proper number of machines was there. 


In fire-fighting no less than in other warfare, there 


must be efficient command. 


Important as they may be, they are, however, only 
mentioned here as illustrations of the damage 
which defective command or inefficient administra. 
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It is no fault of the Auxiliary Fire Service that tion may do to the national effort. Administrators He 
its firemen are not strategists and that its own who are unequal to their task must be removed ay 
officers lack the experience of the long-trained from office as ruthlessly and unhesitatingly as ra | 
fire expert. Something must be done to supply generals or admirals or air-marshals whose powers with 
the necessary direction to this valuable and have been overtaxed by command. State 
immensely willing force. Adoption by all cities It will be well, therefore, if deficiencies in direc. of St 
and towns of the London practice, according to tion and command which have been revealed in as th 
which all fires in a defined area are watched over our civil defence services by recent events stimulate whicl 
by a senior officer in control of fire, has much to further attention to this vital matter of leadership. Th 
commend it. This officer patrols round them, The consequences which can flow from defective for s¢ 
directing operations, giving advice, and is expert leadership, whether through lack of vision or organ- first 
enough to know what assistance may be needed. izing capacity, or administrative inefficiency, are J ‘“"™' 
If junior officers accompanied him, this strategist too far-reaching to be disregarded. They may _ 
might even run a school for strategy. equally impede the smooth supply of munitions for origi 

A major purpose of the Fire Watchers Order is the forces, raw materials for our factories or pro- 
to increase the efficiency of the fire services, visions for the civil population, impair the efficiency 
setting them free to concentrate their energies, by of a civil defence body such as the Auxiliary Fire 
the systematic prevention of unnecessary fires. It Service, or deal fatal blows at the morale of the 
should be a first duty of the new fire prevention nation, upon which the sustenance of our war 
executive to increase that efficiency from the other effort finally depends. Pho 
side by strengthening command and strategy. There is urgent need for searching scrutiny from “ag 
Nor is it only in the field of strategy that command above of almost every side of civil administration Met! 
needs strengthening. The neglect of the firemen and leadership. Some, indeed, have already received ote 
on duty has been a most lamentable feature of more attention from the Select Committee on National | 
than one of our great cities in their recent ordeals. Expenditure, and the wide range of the admirable hyd 
Admirable arrangements for caring for the home- reports which that Committee has already issued abe 
less by the provision of accommodation and meals suggests that such a further survey of civil admin- fans 
have existed side by side with a scandalous neglect istration and command might well come within its and 
to provide rest or food for the men continuously orbit. It may at least be hoped that the Govern- retit 
engaged for long hours in bringing the fires under ment will speedily implement such an inquiry, the 
control. whether through the Select Committee or some adv 

There is, indeed, unmistakable evidence that and other preferred means, and take the immediate has 
some fire organizations and the authorities con- and appropriate action on its findings. Only s0 me 
trolling them have yet to learn what is really can we ensure that parochialism, departmentalism Pip’ 
implied by Napoleon’s dictum that anarmy marches and administrative incapacity no longer offer the 
on its stomach. Neglect of the physical welfare of barrier to our national effort which they have long Ver 
the auxiliary firemen may be as detrimental to offered in local government and to the develop- phe 
the efficiency of the fire-fighting services as the ment of regionalism, and which, if unchecked, they tha 
absence of strategy, and is an equally damning will assuredly offer to post-War reconstruction. 
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STATE PLANNING OF RESEARCH 


The Contempt of Freedom: 

the Russian Experiment and After. By M. 
Polanyi. Pp. ix+116. (London: Watts and Co., 
Lid., 1940.) 5s. net. 


MPATIENCE at the delay in attaining the 

higher level of human welfare which science 
has made possible has led to a movement for the 
rganization of research under State control and 
its more direct application to industrial and 
economic ends. Prof. Polanyi subjects this move- 
ment to a profound and penetrating criticism. 
He concludes that it would tend to lead to the 
loss of freedom of thought and freedom of expres- 
sion of views contrary to authority and shows 
that this is, indeed, what happened in the U.S.S.R. 
with the vertical organization of research to 
State ends and under State control. The results 
of State planning of research are as disappointing 
us the results of the economic and social planning 
which he also discusses. 

This book contains a message and a warning 
for scientific workers enamoured of planning. The 
first objective of planning should be the main- 
tenance of freedom of thought and expression 
where it still exists, and its return where it has 
been lost. This freedom is absolutely essential for 


original research. It is also the first essential for 


human progress. People in authority, even in 
democratic countries, may resent the exercise of this 
freedom by those under them. It can easily be 
lost unless it is continually defended and fought 
for. We are not so many generations removed 
from the time when expression of views different 
from those held by the Church or the State was 
followed by persecution and even death. In most 
of Europe to-day the torch of liberty has been 
extinguished. Truth is being forcibly suppressed, 
and public opinion moulded for State purposes by 
open and hidden forms of propaganda, which 
prevail because those who know the truth are 
rendered dumb. 

Even in democratic countries, there is a danger 
of the voice of reason being drowned in the flow 
of political propaganda, and the organization of 
science by the State may deprive scientific men 
of the full liberty of expression and freedom 
to criticize the policy of those in authority. 
The only authority scientific workers acknow- 
ledge is the truth. In these dark days through 
which civilization is passing, probably the most 
valuable service which men of science can give to 
humanity is the defence of freedom, described by 
Milton as “the liberty to know, to utter, to argue 
freely according to conscience which is above all 
liberties”. 


PHOTOSYNTHESIS BY PLANTS AND BY CHEMISTS 


Photosynthesis 
By Prof. E. C. C. Baly. Pp. vii+248. (London : 
Methuen and Co., Ltd., 1940.) 15s. net. 


‘[ WENtY years ago Prof. Baly first became 
interested in the debate whether formalde- 
hyde could be photosynthesized artificially in a 
solution of carbon dioxide. Since then he has 
been continuously engaged in restating, retesting 
and reconsidering the problem. Now, in his 
retirement, he fights his battles over again within 
the covers of this book, recording successes which 
advance far beyond the first objective. Not only 
has formaldehyce been produced, but also glucose ; 
a starch; the bases imidazole, pyridine and 
piperidine ; coniine and two other alkaloids ; 
z-amino-acids, including histidine ; and a protein 
the molecular weight of which is given as 221-4. 
Very few of these substances have ever been 
photosynthesized in any laboratory other than 
that of Prof. Baly. 


The path leading to these results has not 
been facile; on the contrary, the conditions 
of success have often proved stringent, and 
apparent successes, even though not illusory, 
have not always proved to be quite what they at 
first appeared. As an example the synthesis of 
mixed carbohydrates with the assistance of nickel 
carbonate may be mentioned. An independent 
attempt at repetition failed completely, to the 
emphatically expressed surprise of the author, 
who had believed the results to be reproducible 
and their confirmation a simple matter. It proved 
in the upshot to be far from such, and neither 
Prof. Baly nor anyone else has yet succeeded in 
repeating the results originally obtained in 1928. 
The margin between success and failure is believed 
to have been the chance use of a glass of ab- 
normally low solubility which it has not been 
possible to get again. 

With so much hanging upon so slender a thread, 
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it would obviously be an impertinence for one who 
has not engaged in the actual experiments to com- 
ment on their technique and value. It is enough 
to record that, with the closure of the approach 
through nickel carbonate, recourse was had to 
the oxide, either suspended as a powder or sup- 
ported on a kieselguhr base. The addition of 
thorium oxide in the ratio 1 ThO, to 24 NiO led to 
what Prof. Baly entitles “The Final Achievement”. 
“When kieselguhr, which is completely coated 
with a tri-molecular layer of these oxides, is 
irradiated in presence of water, saturated with 
carbon dioxide, by daylight or the light of a 
tungsten filament lamp, there is photosynthesized 
a carbohydrate.’’ This carbohydrate is not, how- 
ever, @ common one. After hydrolysis with 
sulphurous acid—but not before—it gave a 
Molisch reaction, and it passed slowly at room 
temperature and rapidly at 60°C. into a starch. 
The identification of the starch was carried out 
by hydrolysis with taka-diastase and boiling with 
Fehling’s. This might be thought a little clumsy, 
since taka-diastase is not specific to starch nor 
Fehling’s to glucose, or even to sugars. The only 
reference made to an iodine-blue test (a somewhat 
obscure one on p. 200) considers its negative result 
not surprising. 

Prof. Baly is greatly impressed by the similarity 
between his nickel-catalysed photosynthesis and 
the natural chlorophyll-catalysed process in plants. 
Nickel oxide has a higher oxidation form in nickel 
sesquioxide, just as chlorophyll A has chlorophyll 
B. Both are green. Photosynthesis in vitro (1928 
results) and im vivo both have a temperature 
optimum at about 30°C. and, by a fortunate 
selection of the physiological data, their Q,,’s 
have been made to appear the same. Both pro- 
cesses show a falling yield per unit quantity of 
light with rising light intensity ; and the author 
believes that both may give rise to a starch without 
the free formation of any simpler substance. He 
is able to conclude “There is little doubt, therefore, 
that the mechanism of photosynthesis is the same 
in each.” 

The weight attached to the argument by 
analogy can only be described as crushing. Since 
nickel oxide requires thorium oxide to develop its 
activity, it is assumed that chlorophyll must need 
a similar inactive substance. The author is 
aware that some plants possess traces of boron 
in their leaves and will not grow normally in 
its complete absence. On this evidence he is 
prepared to believe “This function” of boron 
“would undoubtedly appear to be identical with 
that of thorium oxide in the case’ of nickel 
oxide.” 

On such analogies the author proposes a theory 
of natural photosynthesis which is in some respects 
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remarkably explicit. It may be summarized }y 
the equations : 


(1) C..H.,O.N, MgCO,H,O + hy, = 
CysH,.O.N, MgH.O.C HOH, 
where v, = 7:1799 x 10"; 
(2) CyH,.O.N, MgH,O.CHOH hy, 
Cy,5H,,O,.N, MgH,O CHOH 
where v,=4-1615 x 10“ and CHOH is activated 
formaldehyde ; 
(3) C,.H,,O.N, MgH,O + C,H, = 
CysH,,0,N,Mg + C,,H,,0,: 


and a fourth unformulated process in which 
xanthophyll is reduced bat to carotin with 
liberation of free oxygen. 

Referring to this mechanism, the author makes 
two statements: “. . . the mechanism of photo. 
synthesis has been found . . .” (p. 210) and “No 
experimental proof of this mechanism of photo. 
synthesis in the living plant can be adduced 
(p. 182). To any plant physiologist it must bristle 
with improbabilities. It is possible here to mention 
only a few at random. The transition from 
chlorophyll A to B is not a simple act of oxidation, 
and the location of the additional oxygen atom, 
now known to be in an aldehyde group, makes 
the process difficult to imagine. The necessity for 
light of two different wave-lengths rests upon very 
slender evidence ; nor is any attempt made by 
the author to substantiate his assertion that the 
small leak of unwanted wave-lengths is sufficient 
to produce the photosynthesis observed in ‘“‘mono- 
chromatic” lights. By the author’s own computa- 
tion a two-quantum process would require quite 
incredible energy efficiencies : observation uncer- 
tainly suggests a minimum requirement of 4 
quanta. Although reduction of chlorophy!! B 
hydrate by carotin is regarded as “the only 
possible mechanism of the third reaction of the 
photosynthetic cycle’, there is as yet no evidence 
at all that the yellow pigments take any part in 
the process. The kinetic equations developed 
from the above are said to give a quantitative 
explanation of the relation between rate and 
controlling factors, including temperature, although 
the thermal reaction leading to the evolution of 
oxygen is not formulated. The meaning attached 
to “rate of photosynthesis” is not defined ; but 
in the experiments of Warburg and Emerson 
which are used as tests, the rate measured was 
that of oxygen output. 

After a careful reading, one may perhaps be 
forgiven for suggesting that this book could have 
been greatly improved by a more thorough 
elimination of inconsistencies and loose analogies, 
and by a deeper consideration of modern photo- 
synthetic studies. W. O. JAMES. 
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THE CONTROL OF DISEASE 


Man, Microbe and Malady 

By Dr. John Drew. (Pelican Books.) Pp. 218. 
(Harmondsworth and New York: Penguin Books 
Allen Lane), Ltd., 1940.) 6d. net. 


The Conquest of Bacteria 

fom 606 to 693. By Dr. F. Sherwood Taylor. 
Pp. 144. (London: Martin Secker and Warburg, 
Ltd., 1940.) 68. net. 


1) N R. H. G. WELLS remarked a little while 
ago that the only books worth buying 
to-day are the sixpenny editions. This tongue-in- 
cheek statement may have achieved little except 
a salutary effect upon Mr. Wells’s publishers, but 
there can be no doubt that the cheapness and the 
increasing range of titles offered as ‘paper-backs’ 
is not only extending the numbers of the reading 
public but is also contributing very greatly to a 
more rapid dissemination of original thought and 
research among lay readers. In no case is the 
latter measure more desirable or necessary than 
in the field of science. This is significantly so in 
thos» practical and social implications which 
cannot fail to add to the more vigorous pursuit 
of health. For this reason Dr. Drew’s book must 
be rated of the first importance. Its price does 
not run parallel with paucity of material nor with 
lack of care in presenting it. While it has been 
written primarily for the general reader, “Man, 
Microbe and Malady” would not make unprofitable 
reading for medical students or general practitioners. 
A suitable introduction te enable the non- 
biologist to grasp the real nature of bacteria is 
followed by an account of their methods of 
infection and transmission, together with descrip- 
tions of the protective mechanisms, both natural 
and acquired, of the human body against bacterial 
attack. Some of the more common bacterial 
diseases are described in a further section, suc- 
ceeded by chapters on the part played by insect 
and animal vectors in spreading disease. A 
concluding chapter on bacterial warfare minimizes 
the possibilities of its adoption to-day, while in 
an epilogue the author wisely addresses himself to 
those individuals who might develop phobias about 
certain diseases after reading a book of this nature. 
The book would be valuable if only as a means 
of enlightening the general public as to the per- 
niciousness of many patent medicines, and the 
imaginary complaints which they are designed to 
remedy such as night-starvation. Drew does not 
flinch from exposing the multifarious concoctions 
that are advertised so skilfully and spuriously as 
the infallible elixirs of life. 


One section on diseases of the genital system is 
refreshingly frank and outspoken. In view of Mr. 
Malcolm MacDonald’s recent utterance in the 
House of Commons that there are indications of 
increases in the number of new infections in all 
parts of the country, this is particularly opportune. 
Because of their extreme national importance, one 
or two of the statements need careful scrutiny. 
The author’s dogmatic remark that 10 per cent of 
the population of Great Britain are syphilitic is 
open to question; the widest possible estimate 
wovld not place this figure above 4 per cent, 
while it is probably much lower. One shares all 
the author’s commendable anxiety to convince 
British citizens of the terrible consequences of 
untreated venereal infections; but one cannot 
believe that more will be achieved by exaggerating 
the true position. 

One point that may cause unnecessary alarm 
and misgiving to some of his readers lies in the 
author’s ambiguous statements about the here- 
ditary nature of syphilis. The direct reference to 
hereditary syphilis is urtortunate, especially as 
great care is taken later to describe its sometimes 
congenital origin. The bald remark that the taint 
of syphilis can be passed on to the third, and 
possibly even the fourth generation, might have 
been qualified by a paragraph on the methods of 
transmission in these cases and by a reminder 
that they occur with extremely low frequency. 

The author’s attitude towards prostitution, if 
acted upon, might be one of the most effective 
methods in checking the spread of the venereal 
diseases. In order to safeguard the general health 
of the nation he suggests that “we should take 
the common-sense view of prostitution” and then 
implies that we should establish brothels in Great 
Britain. The moral sanction invoked would be 
vigorously contested by our religious leaders, while 
Drew’s citation of France as a country where the 
“logical attitude towards immorality” has been 
found satisfactory in controlling these diseases 
would need greater support from official figures 
than has hitherto been available. 

A very small point: the present shortage of 
onions should do much to assuage the author’s 
feelings about the allergic relationship between 
these greatly sought after comestibles and preg- 
nancy. 

(2) The ase of drugs as therapeutic agents has 
been investigated for many years; but, apart 
from quinine, it seems only a short while since 
really fruitful results have been obtained. Ehr- 
lich’s discovery of salvarsan—so skilfully portrayed 
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in the film called “The Magic Bullet”’ which is now 
being shown in the provinces of Great Britain— 
together with the elaboration of Bayer 205 (against 
sleepy sickness) and emetine (against amebic 
dysentery) were followed by the production of the 
remarkable drug prontosil, by Gerard Domagk 
and his co-workers at Elberfeld in 1932-35. 

Since that time intensive research into the 
sulphanilamide compounds has culminated in the 
discovery of M. and B. 693 (which is as far as this 
book goes), a drug which is of tremendous signi- 
ficance in the treatment of certain streptococcal 
infections and which has already saved thousands 
of lives. 
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These outstanding advances in chemotherapy 
are the theme of this well-written book. It hag 
been prepared for the layman ; but, since it is the 
first to deal with these important matters jp 
present-day medicine, it should secure many 
readers from the medical fraternity. For the 
latter, particularly, the book would have been 
even more valuable if Dr. Taylor had quoted 
statistics indicating the number of relapses after 
M. and B. 693 treatment for gonorrhea. Con. 
flicting reports tend to suggest that these relapses 


occur more often than was realized when this 
treatment was originally introduced. 
T. H. Hawkrys. 


A QUESTION OF TASTE IN PHYSICS 


The Special Theory of Relativity 

By Prof. Herbert Dingle. (Methuen’s Monographs 
on Physical Subjects.) Pp. vii+94. (London: 
Methuen and Co., Ltd., 1940.) 3s. 6d. net. 


- = scope of this book is indicated by the fact 

that it is based on lectures to honours 
physics students, and the treatment by the fact 
that it follows the lines of Prof. Dingle’s recent 
contributions in Nature. The interest provoked 
by the latter may justify the length of the present 
notice. 

Dingle states the principle of relativity as, 
“There is no meaning in absolute motion”. It 
might have been better to start with the more 
positive assertion that, when we speak of a 
velocity, we mean the relative velocity of two 
particles, and that the theory of relativity is 
concerned with the composition of such relative 
velocities. For Dingle seems to imply that his 
principle involves at the outset an advance on 
the ideas of classical mechanics. But that this is 
not necessarily so is shown by the fact that, if we 
let “c’”’ tend to infinity in the formule of special 
relativity, we recover those of classical mechanics ; 
this mathematical operation would not re-introduce 
“absolute motion” into a theory which attaches 
no meaning to it. 

The same sort of a posteriori examination shows 
that the formulation of special relativity is essen- 
tially bound up with the introduction of this 
finite constant ‘‘c”. This is in every development 
sooner or later identified with the velocity of light. 
In one like Dingle’s based on “relations first dis- 
covered in the world of experience” we expect, 
therefore, to find that observational results on the 
propagation of light form the real starting-point. 
This expectation is in fact fulfilled in his book, 
but, instead of immediately making what has 


come to be the traditional use of the results, he 
first introduces a postulate about length, and 
later reverts to the traditional method to derive 
the Lorentz transformation (though remarking 
that it could have been derived from results 
already stated). Moreover, his derivation is 
defective, since it applies only to events on a 
light-track (equation 19). 

Thus the author’s procedure seems rather to 
obscure than to clarify this crucial part of the 
subject. The difficulties are traceable to two 
reasons : his desire to treat the measurement of 
length as more rudimentary than that of time, 
and his desire to avoid the introduction of more 
than one observer (both of which he has expounded 
in his articles in Nature). There is no funda- 
mental objection to the principles underlying 
these desires. However, it seems to the reviewer 
that Dingle does not rigorously follow out their 
implications, but, in some respects, pays mere lip- 
service to them while implicitly drawing upon 
assumptions not actually stated. 

This is not the occasion to attempt a statement 
of a set of initial propositions for special relativity. 
But one may point out that, keeping to the class 
of ideas dealt with by Dingle, we must assume an 
observer to be equipped with some sort of “‘measur- 
ing-rod” and some sort of “clock”. Now these 
must be graduated, and this introduces a problem 
not fully considered by Dingle as an essential part 
of the whole argument. He apparently supposes 
that the observer can regard a rigid measuring- 
rod as given, and can assume that the velocity of 
light, in vacuo, is constant. But these assumptions, 
taken together, permit a unique graduation of his 
clock. Conversely, the observer could regard a 
“uniformly-going” clock as given and, assuming 
the velocity of light to be constant, could derive 
a unique graduation of his measuring-rods. The 
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choice between the two procedures seems to be 
not one of logical necessity ; what is essential is 
that this matter of graduation should be given its 

Passing to the second point, Dingle prefers to 
sate results with reference to a single observer 
ysing various co-ordinate systems, rather than 
with reference to various observers. To some 
extent this is a question of convenience of descrip- 
tion of the results. But in order to give a complete 
development of the subject without postulating 
more than one observer demands a deeper investi- 
gation than that given. For example, Dingle 
proposes (p. 23) to define length by a formula 
ly(1—v*/c*), where J is what is usually called 
“proper length” ; the question is, Who measures 
1? It is not sufficient to say that it is measured 
by the single observer who afterwards sets the 
body concerned in motion with velocity v, unless 
we add some postulates about accelerated motion 
and thereby transgress the usual scope of special 
relativity. 

If Dingle is unprepared to base his revised 
formulation of the theory on an adequate set of 
postulates, it is hard to see what quarrel he has 
with current formulations. The answer to his 
objections would seem to be completely given by 
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Prof. Campbell’s letter in Nature (March 16, 1940) 
with, perhaps, added emphasis on the assumption 
that each observer graduates his scales and 
clocks in the above-mentioned manner, and that 
he can read the graduations used by other 
observers. 

Beginners may fail to get a clear understanding 
of the theory from this book, though they are 
bound to find it stimulating. It is, however, 
assured of careful study by those having a special 
interest in this field. The reviewer wonders if 
they will share his conclusion—briefly this: All 
that special relativity claims to give is a better 
approximation than classical theory in dealing 
with some phenomena ; it is admittedly inadequate 
in certain respects. So, leaving aside deeper 
questions of the naturv of physical law, it is clear 
that we can scarcely have a rigorous deduction of 
special relativity from experimentally verifiable 
postulates. Any development of the theory must 
involve a tentative element to be judged on 
grounds of plausibility rather than rigour. Hence 
the choice of a formulation of the theory (as 
distinct from its application) is to a considerable 
extent a question of taste. Duubtless Prof. Dingle 
will not find himself alone in his particular taste 
in these matters. W. H. McCrea. 





EXACT STUDIES OF ORGANIC REACTIONS 


Physical Organic Chemistry : 
Xeaction Rates, Equilibria and Mechanisms. By 
Prof. Louis P. Hammett. (International Chemical 
Series.) Pp. x+404. (New York and London : 
McGraw-Hill Book Co., Inc., 1940.) 26s. 
ip the preface to this volume Prof. Hammett 
truly says: “It is one of the commonest 
occurrences in the development of science that 
the necessary subdivision of the subject leads to 
a temporary neglect of phenomena lying on the 
borders between specialised fields.” Fortunately, 
both in Great Britain and in the United States 
this extreme specialization has not prevented 
chemists from recognizing that fundamental 
physical theories are quite as applicable to 
problems in organic chemistry as they are to 
studies of the simpler inorganic compounds. 
Chemical studies of reaction mechanisms can have 
little value unless they are developed from basic 
theories of molecular structure and statistical 
thermodynamics. These have been summarized 
logically in the first third of this volume and 
thereafter have been applied to the quantitative 
consideration of the majority of the well-known 
reactions of organic chemistry. 





The majority of the reaction mechanisms dis- 
cussed by Prof. Hammett were originally proposed 
by Lapworth, Robinson, Ingold and others in 
Great Britain, and it is evident to a British 
reviewer that many of the earlier suggestions were 
not, for some years, fully comprehended in 
America. Undoubtedly this delay in the dis- 
semination of scientific theories has been due in 
great part to the plethora of ephemeral descrip- 
tive terminologies. To-day we need no groping 
qualitative descriptions, for the theoretical 
electronic basis of organic chemistry is now 
well established, and, as this book shows, can 
be presented in a readable, easily comprehensible, 
form. 

Since an organic chemist has to concern himself 
with reactions occurring in solvents of all types it 
is necessary to generalize physical theories. Hence, 
as 2 unifying conception, the Lowry-Brensted 
theory of acidity and basicity has been given its 
due place of predominance, and its wide quanti- 
tative applicability to reactions involving ionic 
substitution, acid and base catalysis, and molecular 
rearrangement has been shown. The ‘transition 
state’ conception, too, has been found to be 
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invaluable in the discussion of the mechanism of 
complex organic reactions, and organic chemists 
will note with pleasure that the ‘transition state’ 
is frequently considered to be an ionized complex 
for which a definite graphic formula can be 
written. Among the more controversial of these 
graphic formulations are the postulation of a 

™ 


, ™ , . 
eyclic structure, | , Br*, as an intermediate 


/ 

hr: 
phase in the transbromination of olefines, and 
the suggestion that the hydride anion, H-, is 
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a separable entity in the Cannizaro reaction of 
aldehydes. Suggestions such as these have beep 
given strong logical support, and may be quoted 
as typifying the extent to which the author has 
been prepared to give prominence to his own 
considerable contributions to the development of 
organic chemistry. As a whole, “Physical Organic 
Chemistry” is both a valuable record of the 
present state of development of theoretical 
organic chemistry, and also a stimulating source 
of inspiration for future research work. 


W. A. Warers 


HUMANISM AND LIFE 


Our Human Truths 

By the late F. C. 8S. Schiller. Pp. x+ 371. (New 
York: Columbia University Press; London: 
Oxford University Press, 1939.) 15s. 6d. net. 


{= late F. C. 8. Schiller was one of the small 
group of Oxford tutors who some forty years 
ago or more won for a pragmatic philosophy a 
place in that University, and for a great part of 
his life he was among the foremost exponents of 
humanism. He was perhaps unique among philo- 
sophers in introducing into his work a strong 
seasoning of a somewhat Puckish humour, and his 
writings are illuminated from time to time by 
flashes of a mordant wit. In this volume are 
reprinted a number of pieces of philosophical and 
sometimes also of topical interest which were the 
recreations of the last years of his life, when illness 
enforced retirement from more active academic 
engagements. They have for the most part already 
appeared in philosophical, psychological or others 
of the periodical Press. 

In these essays, classified under the headings 
of philosophy, literary criticism, philosophy in 
practice, political philosophy and logic, the 
practical bent of Schiller’s mind is plainly dis- 
cernible. For him philosophy—an empirical 
philosophy—was essentially and emphatically a 
way of life. As he argues forcibly in, for example, 
the two essays “Burning Questions” and “Must 
Philosophy be Dull ?” it was in the examination 
of such living problems as the nature of the self, 
which he regarded as the crux bequeathed by 
earlier philosophies from Descartes onward, that 
a future alone lay for these studies. So far was he 
averse from the logomachies of @ priori schools, 
that he regarded their topics of discussion not 
only as arid, but also as fatal to the survival of 
philosophy at all. 

In the section devoted to literary criticism, 
Schiller was particularly happy in his study 


“Goethe and the Faustian Way of Salvation’, in 
which the exposition of the poet as philosopher 
and man of action combined afforded scope for 
his powers of critical and psychological analysis. 
It is, however, in its approach to the standing of 
science and scientific thought that his empirical 
philosophy assumes its most characteristic prag- 
matic attitude. Pure science, disinterested research, 
he regards as a late specialization in development, 
but science in its origins and throughout its history 
has developed from time to time in response to 
man’s needs, material, intellectual and spiritual 
Hence the principles and corclusions of science 
are not fixed and immutable but hypotheses of 
which the test value is not validity ; but how far 
they are found to work, and to be scrapped and 
reformulated if necessary as experience and know- 
ledge grow. 

Schiller was strongly attracted by current 
questions of the social and international situation. 
It is interesting to see with how open and dis- 
interested a mind he examined conflicting political 
systems in the light of his philosophy. Had he 
lived longer, matters upon which he necessarily 
suspended judgment in the totalitarian systems 
would probably have ceased to be open questions, 
though democracy on its side would not yet have 
purged its failures. On “The Crumbling British 
Empire” Schiller was early in seeing the full 
implications of the Statute of Westminster, which 
had been realized by few outside official circles at 
the time he wrote. Yet he recognizes that there 
are no precedents for the British Empire and 
suggests that.if by some divine grace or lucky 
chance it can hold together by dint of mere senti- 
ment, it may give a valuable lead to, and serve as 
a model for, the rest of the world. One question 
raised by him, in which he saw a possibility of 
dispute or at least of friction, namely, a declaration 
of war by the mother country, has been answered— 


happily. 
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THE POTATO AS FOOD 


K be E United Kingdom has just had the largest 

crop of potatoes for many years, and unless 
the consumption is increased beyond the 
resent level there will be a large surplus at the 
end of the season. ... Potatoes are one of the best 
foods grown, for they are both energy-producing 
and protective.” (The Times, January 15, 1941, 
quoting the Ministry of Food.) 

One is perhaps prompted to query whether this 
forecasts an increased surplus over this year, when 
the tonnage of potatoes which the public will not 
be able to consume reaches almost astronomical 
figures. Moreover, what does this somewhat loose 
expression “energy-producing and protective” 
mean / It therefore seems apposite to consider 
whether the discussion on the potato as food, 
which took place a few weeks ago, helps to assess 
the value of the potato ; the meeting was held 
under the auspices of the Nutrition Panel of the 
Food Group of the Society of Chemical Industry, 
and three papers were presented and discussed, 
concerned respectively with the biology (Dr. Red- 
cliffe Salaman), the chemical constitution (Dr. 
L. H. Lampitt and Mr. N. Goldenberg), and the 
nutrition value (Dr. Harriette Chick) of the potato. 
All authors agreed on the importance of the 
potato as an article of diet ; but all three papers 
also indicated the lack of scientific knowledge and 
the desirability of well-planned and comprehensive 
experiments. This point was stressed particularly 
by Dr. Salaman and by Dr. Lampitt. 

Dr. Salaman has made a detailed study of the 
history of the potato, and those who have read 
his various publications on this matter must 
recognize how much science owes to him for 
unravelling a very tangled skein. A proper under- 
standing is essential if progress is to be made. 

[t is possible that the potato breeder is at the 
end of his tether in respect of improving the varie- 
ties from the available material, and one has heard 
with great satisfaction of the collection of potatoes 
at Cambridge made during the years immediately 
preceding the War from parts of South America, 
including the High Andes. One hopes that these 
experiments will not suffer the fate of so many 
Government schemes of research and be jettisoned 
on the score of expense. The importance to the 
potato breeder of new varieties, the introduction 
of ‘new blood’, cannot be over-estimated. If it is 
agreed that more potatoes still should be grown, 
the importance of virus-free seed has been amply 
demonstrated. Possibly the solution of the problem 
is not quite so simple as expounded by Dr. Sala- 


man; in fact, the Board of Agriculture appears 
(from one of the speakers in the subsequent dis- 
cussion) to be somewhat sceptical of the virus-free 
theory. However, as a working hypothesis the 
advantage of stock not affected by the potato virus 
cannot be denied. 

Moreover, it has already been pointed out that, 
with attention to peeling and ‘eyeing’, an increase 
of more than 33 per cent in potatoes ‘ready-to- 
eat’ is possible in Great Britain without increasing 
the acreage of land under potato crop (“The 
Nation’s Larder’’). Whilst it is recognized that the 
careful peeling necessary to achieve this increase is 
probably outside the scope of the housewife, an 
increase of 20 per cent should be capable of realiza- 
tion. Obviously, the greatest claim that can be 
made for potatoes is that they are home grown, 
and that valuable shipping space might be released 
if the amount of grain to be brought from overseas 
could be reduced. The } lb. per diem for each head 
of the population would not be excessive. There 
are many countries where this figure is exceeded. 
An example is Germany, where for years previous 
to the outbreak of the War the use of potatoes was 
enforced as a diluent for wheat flour. It is, in fact, 
to the potato that Governments lead the nations 
when measures of economy are necessary. 

This makes it all the more difficult to under- 
stand the paucity of basic knowledge on the 
chemistry of the potato. The variability of the 
tuber and the number of factors involved, make 
it essential that all experiments be planned on a 
large scale so that a statistical study can be 
effectively made. Some years ago an extensive 
investigation of certain factors was undertaken 
by the Rothamsted Experimental Station, and for 
two or three years previous to 1929. 

It is a notable fact that the consumption of 
potatoes declines as the so-called ‘standard of 
living’ rises. Dr. Salaman thinks, too, that the 
craze of ‘slimness in women’ is a contributory 
factor, but our observations would lead us to 
suggest that this ‘fear of the potato’ is not con- 
fined to women ; many of those of the male sex 
who bow down to the god of physical fitness shun 
the potato. 

The Potato Marketing Board had a most com- 
prehensive study of the ‘blackening’ of potatoes in 
progress ; this investigation was abandoned, how- 
ever, presumably as a measure of economy, a 
decision of a Government department that all 
should deplore, for in certain seasons this ‘blacken- 
ing’ effect causes great loss to the nation. 
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The survey of the literature (J. Soc. Chem. Ind., 
59, 45, 748) with its reference to some 250 papers, 
seems to prove that very few of the statements 
that have been made have been definitely corro- 
borated. It was pointed out that many of the 
observations recorded are either fragmentary or 
directed towards some isolated problem. The non- 
static character of the potato itself is to some 
extent responsible for the lack of uniformity of 
the results obtained. Variety, age and condition 

' of growth are all major factors in the composition 
of the potato, and when to these are added the fact 
that the potato is not homogeneous, and that the 
greater number of workers have failed to state 
whether their analyses were conducted on peeled 
or unpeeled tubers, the chaotic condition of the 
data is to be understood. Lack of details of the 
method used in preparing a sample for examination 
is one of the most common failings in the descrip- 
tion of much of the work on ‘natural’ products in 
the food world, and it is a point of interest that 
at meetings of the nature of the one in question, 
attempts to summarize present knowledge demon- 
strate the great importance of such elementary 
precautions. 

Meetings of this nature are of importance, if 
only that in these times they make it possible for 
the ‘fringe’ scientific worker to evaluate the dicta,or 
even the advertisements of the Minister of Food. 

Dr. Chick quoted figures which give some in- 
formation relative to the ‘energy-producing’ value 
of the potato. 100 gm. of potatoes baked in the 
skins is equivalent to 113 calories, whilst 100 gm. 
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of white bread is equivalent to 260 calories ; jy 
other words, the potato as prepared in this manner 
has a caloric value less than half that of the same 
weight of bread. Of the mineral elements, the 
importance of which in nutrition cannot be 
denied, potatoes are less effective than bread. 

As ‘protective’ food, an important effect of 
potatoes is to provide or supplement the 8-vita. 
mins. Vitamin B, (aneurin) is probably present to 
an extent of about one quarter of that of whole. 
meal bread, for as Dr. Chick stated, the aneurin 
contents of potatoes and of wholemeal bread are 
approximately equal when the dry weights of the 
foods are taken into account. Unfortunately. 
little reliance can be placed on the scattered 
results in the literature concerning the other 
B-vitamins. 

The importance of the potato as an anti. 
scorbutic has also to be considered. The fact that 
scurvy has appeared in countries largely dependent 
on the potato for food, when the crop has failed, 
is a significant fact, and evidence was forthcoming 
in the discussion of the papers that the tuber is 
@ necessary source of ascorbutic acid. If, however, 
full advantage is to be taken of the vitamin ( 
content of potatoes, then the water in which the 
tubers are boiled should be consumed, for there is 
considerable loss of ascorbutic acid by diffusion into 
the water. Here the nutritionist and the gourmet 
are in agreement, for M. André Simon, who was 
chairman of the meeting, remarked on the value 
of the potato water in the preparation of soups 
and sauces. 


DIET IN RELATION TO DENTAL CARIES* 
By Pror. E. V. McCo.Lium, 


Joun Hopkins UNIVERSITY 


4 ke E carious lesion in a tooth is caused by acid 

decomposition of the enamel, and afterwards 
the dentine, associated with proteolytic destruction 
of the organic substance of the tooth. Caries of 
the teeth is restricted to man and other animals 
which eat liberally of carbohydrate-containing foods. 
Carnivorous man and animals do not suffer from 
this disease. Dental caries does not attack the 
surfaces of teeth indiscriminately, but occurs only 
at such sites as favour the lodgment of food 
residues, as in pits or fissures, or on surfaces of the 
enamel which harbour mucinous plaques. In such 


* Substance of a paper read on September 18 at the Bicentennial 
Conference, University of Pennsylvania. 





sites acid is formed by fermentation of carbohy- 
drate by micro-organisms, and is protected against 
being washed away by saliva or by neutralization 
by salivary alkalinity. 

Throughout the Americas and Europe, and in 
most other temperate or torrid parts of the world, 
almost everyone eats liberally of carbohydrates, so 
the pabulum for feeding micro-organisms of every 
kind associated with fermentations is present in 
abundance at times in every mouth.’ Yet there is 
@ great variation in the susceptibility of different 
people to dental caries. Numerous investigations 
have been devoted to attempts to discover why 
this great variation exists. Bunting and his 
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associates, and Fosdick and his associates, have 
heen foremost in studies of the microbiology of 
the oral cavity and its relation to caries of the 
teeth. A number of distinguished investigators 
have studied various aspects of the relation of the 
diet to susceptibility to this almost universal 
human affliction. I shall limit what I have to say 
to the nutritional aspects of this problem. 


TooTH STRUCTURE IN RELATION TO DENTAL 
CaRIES 


There is almost general agreement that poten- 
tially carious areas can be detected by a careful 
examination of the surfaces of the teeth. Dr. 
Thaddeus Hyatt, during his long tenure as chief 
of the dental clinic of the Home Office of the 
Metropolitan Life Insurance Company, directed 
his staff to explore the enamel surfaces thoroughly 
with a fine tine and when pits were found these 
were drilled and filled and the surfaces polished, 
thus eradicating potential food traps, or areas 
where stagnation and acid formation was lIfkely 
to produce later carious cavities. This system of 
caries prevention is known as prophylactic odon- 
totomy, and has been found effective by others as 
a means of preventing the disease. It is fully 
established, therefore, that developmental defects 
in the enamel may predispose teeth to decay. 


Fautty NUTRITION AND Derective TooTH 
STRUCTURE 


Experimental work with animals has shown 
clearly several ways in which dietary deficiencies 
during the period of tooth development can impair 
tooth structure. One of these is vitamin A de- 
ficiency. In deficiency of this nutrient the epithelia, 
no matter how they are specialized, as in mucous 
membranes, glandular secreting structures, and 
skin, suffer changes in structure and in loss of 
physiological function. Keratinization and de- 
squamation of epithelia find their counterpart in the 
enamel-forming organ of the developing tooth, in 
changes in structure and partial or complete loss 
of function. The enamel-forming organ is of 
epithelial origin, being derived from embryonic 
gum tissue. Each cell of this organ secretes 
calcium, phosphate, fluoride, magnesium, and 
carbonate ions in such a way as to cause them to 
combine and deposit in the form of tenuous 
enamel prisms. These prisms form a mosaic, which, 
in the normal tooth, is of great perfection. When, 
owing to vitamin A deficiency, the enamel-forming 
cells are injured, prisms which are less dense than 
normal, or incomplete as to length, and imper- 
fectly fitted together, form defective enamel. In 
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the milder grades of this type there are pits in the 
enamel. In more severe grades of injury, the 
surface of the enamel of the greater part of the 
whole of the tooth may be rough, the enamel thin 
and deficient in hardness. This is the hypoplastic 
tooth. 

A second situation which may cause defective 
enamelling of the teeth is that seen in the dis- 
turbance of calcium and phosphate metabolism 
seen in the ricketic state. When the diet is com- 
plete as regards vitamin A and all other factors 
which are concerned with the promotion of healthy 
development, except vitamin D, the enamel- 
forming organ may be normal in every way, but 
be unable to withdraw from the blood the necessary 
structural materials for the formation of normal 
enamel. In rickets the concentration of phosphate 
ions in the blood falls below normal, and this 
interferes with the formation of sound enamel 
because the solution from which the cells. derive 
their substances is too dilute. 

Defects of enamel having their origin in disturb- 
ance of calcium and phosphorus metabolism have 
been most thoroughly studied by Lady Mellanby. 
She drew the conclusion from her observations 
that deficiency of vitamin D is of primary signi- 
ficance in predisposing teeth to caries susceptibility. 
The phosphate ion of the blood is maintained at 
normal concentration by the provision of this 
vitamin and, in addition to preventing defective 
bone growth, likewise has an important role in 
safeguarding the developing teeth against defects 
of structure. Lady Mellanby reported extensive 
experiments with children in Sheffield and Bir- 
mingham, all of whom were fed alike. To groups 
of these she gave generous prophylactic doses of 
vitamin D over a considerable pericd, and found 
that the incidence of dental caries was much lower 
in these groups than in the controls not receiving 
the vitamin. She expressed the belief that a diet 
highly favourable to normal calcification of bones 
and teeth could in considerable measure lessen 
the incidence of tooth decay. 

McBeath, of New York, has carried out experi- 
mental studies with large numbers of school 
children over a period of several years, along 
the lines laid down by Lady Mellanby. He finds 
that there is a seasonal incidence of dental caries, 
the highest incidence of new cavities occurring in 
late winter and spring, and the lowest in summer 
and autumn. These observations he correlates 
with the amount of ultra-violet light which the 
children receive at different seasons. He further 
found that when liberal daily doses of vitamin D 
were given children during the colder months, the 
seasonal curve of incidence is flattened out, the 
incidence during the months of low sunshine 
being closely similar to that of summer and 
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autumn. This type of experiment places vitamin 
D, for which suitable doses of ultra-violet light is 
the equivalent, in the position of playing a signi- 
ficant part in influencing the susceptibility of the 
individual to dental caries. 

It is difficult to see how vitamin D can protect 
the teeth against decay merely by maintaining 
the body in a state favourable to calcification. 
Caries of the teeth occurs as the result of highly 
localized processes. In an area of stagnating food 
residues, acid is formed and protected against 
removal or neutralizaticn, and is able to act more 
or less continuously in dissolving enamel. There 
appears to be no possible mechanism for resistance 
to acid erosion by enamel other than its density, 
which can be of but minor importance since the 
most perfect enamel is dissolved by acid when the 
pH reaches about 4°6, and the quality of enamel 
is not modified by any known agency after it is 
once laid down. If it is confirmed that sufficient 
ultra-violet light or of vitamin D favourably 
influences the body in its power to resist dental 
caries, it would seem that we must seek for an 
explanation in some effect upon the immunological 
mechanisms, which are of a nature to suppress 
the growth or functions of the microbial flora 
ordinarily associated with acid formation in the 
mouth. This might be exercised through the saliva 
or mucus, or other agency possessed by the 
epithelia. There do not appear to have been any 
studies recorded to test whether ultra-violet rays 
or vitamin D administration modify the oral 
flora. 

That an immunity to dental caries may be 
artificially induced is suggested by the success of 
Bunting and Jay in preparing a vaccine from 
cultures of Lactobacillus acidophilus which they 
isolated from carious cavities. Upon intradermal 
innoculation of caries-susceptible persons there 
was a cutaneous reaction in nearly all cases, and 
when the test was applied to a series of caries- 
immune subjects, the skin reaction was almost 
always negative. There are in the population a 
considerable number of people who apparently 
eat as wide a variety as do most of us, and cer- 
tainly eat freely of some form of carbohydrate, 
yet are caries-immune or nearly so. Some are 
immune to caries of the teeth during a period of 
years and then become susceptible. There seems 
much reason to attribute such immunity to 
systemic condition of some kind, and the most 
plausible explanation would seem to be an immuno- 
logical one—the offending organisms find the 
mouth environment unfavourable because of 
the presence of something detrimental, and 
this something seems to be the product of 
the living tissues or glands accessory to the 
mouth. 
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EFFECTS OF EATING SUGAR ON Caries 
INCIDENCE 


The eating of sugar and sweets has long beer 
popularly believed to cause the teeth to decay 
This view is supported by the observations of 
Bunting and his co-workers, who, by means of 
dietary control, reduced the incidence of denta) 
caries in an orphanage to a very low level. Upon 
permitting a group of children, whose mouths 
were free or nearly so of Lactobacillus acidophilus 
and who were classed as caries-immunes, to eat 
about three pounds of candy per week, they found 
that they soon became caries-susceptible, and 
that the oral flora returned to the caries-producing 
type. 

It is difficult to explain why eating sugar should 
be more likely to induce dental caries than cooked 
starch. Sugar is so easily soluble that it tends to 
be swallowed promptly as fresh quantities of 
saliva are secreted. Cooked starch, on the other 
hand, is pasty and is easily lodged in pits and 
fissures. Mixed with saliva and acid-forming 
organisms, starch would continuously undergo 
diastatic conversion into maltose, a fermentable 
sugar, thus furnishing an uninterrupted supply of 
nutriment for acid formation. Yet it is concluded 
by Bunting that this is not the case. Human 
experience confirms the findings of Bunting that 
people may eat freely of starchy foods and yet 
remain free from dental caries, or nearly so. An 
example are the people of the Island of Tristan 
da Cuhna, who consume potatoes as a staple food. 
The primitive Pacific Islanders, before the era of 
exploration, ate largely of starchy foods, yet the) 
were almost free from dental caries. Sugar, there- 
fore, seems on the basis of scientific observations 
now available, to be far more of a menace to the 
health of the teeth than are the starchy foods 

A dietary study of outstanding interest in rela- 
tion to the caries problem was reported in 1926 
and 1928 by Bodd and Drain, of the University of 
Iowa. They made repeated routine examinations 
of the teeth of the patients in the pediatric clinic 
over a period of some years, and encountered 
many teeth which had large cavities, which, 
ordinarily, would have an area of softened dentine 
surrounding the zone of destruction, but in 
these patients were found to have uncommonly 
dense and hard dentine walling off the cavities 
and arresting the progress of the carious processes. 
These cases of arrested caries, in which a secondary 
deposit of dentine had occurred, which formed an 
effective barrier against further invasion of the 
tooth, were found to be without exception diabetic 
patients. The arrest of dental caries appeared to 
have occurred as the result of their having been 
restricted to the low-carbohydrate high-fat type 
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of diet now generally used by diabetic patients. 
This type of diet does not seem to have been 
further studied as a means of controlling dental 
varies, 2nd is worthy of most careful consideration. 
if replacement of a considerable fraction of the 
carbohydrate moiety in our daily diets by fat will 
protect the population in great measure against 
dental caries, the fact should be made known, and 
such a diet recommended for non-diabetics. 

But human experience appears to afford fairly 
numerous examples of peoples who in great 
measure escaped the ravages of dental caries, who 
did not eat low-carbohydrate high-fat diets. 
Chinese students in America appear to have a 
lower incidence of caries of the teeth than do 
persons of similar ages who have grown up in 
America. I have been repeatedly told by Chinese 
students that they experienced markedly increased 
incidence of tooth decay after spending a few 
years in the United States. The great majority of 
Chinese people have from very early times eaten 
freely of starch-rich vegetable foods. They eat 
various vegetable foods which have a detergent 
action on the teeth, which may be a factor of 
considerable importance in preventing stagnation 
areas. 

Experimental studies on the effects of deficiency 
of ascorbic acid on the teeth indicate that the 
dentine-forming organ, the odontoblastic mem- 
brane, is peculiarly susceptible to injury in this 
deficiency state. The odontoblastic membrane 
lines the pulp cavity, and from its cells filaments 
(Tomes fibrils) permeate the dentinal tubules, 
which permeate the dentine to the base of the 
enamel. It seems certain that it is through the 
functioning of these fibrils that secondary dentine 
can be laid down near the outer border of dentine 
whenever irritation arises. This is a peculiar 
repair process, which, when the state of nutrition 
is near the optimum for calcification, can be called 
into being so as to arrest caries by a walling-off 
process. In this respect the perfection of function 
of the odontoblasts, which is influenced profoundly 
by the ascorbic acid supply, becomes an agency in 
the prevention of the extension of dental caries, 
but not of its incidence. 

The fact which has been thoroughly established 
by the work of Bunting with institutional groups 
of children, all of whom were provided with the 
same food, is that there are individuals in whose 
mouths Lactobacillus acidophilus grows profusely, 
and forms the principal flora, whereas the mouths 
of other individuals contain principally organisms 
of other types. This would seem to demonstrate 
that the character of the oral flora depends greatly 
on conditions other than the character of the food 
eaten day by day, especially when a mixed diet, 
affording a fairly wide variety, is eaten. The most 
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plausible explanation for the observed facts would 
seem to be found in the humoral defence me- 
chanisms of the mucous surfaces, the mucous 
secretions of the saliva. We have one outstanding 
example of the relation between the state of 
nutrition and the character of the oral flora. At 
one time it seemed that Chittenden and associates 
at Yale University, and also Goldberger, in 
Washington, were dealing with the same state of 
malnutrition in their experimental dogs, both 
believing that the condition produced by their 
different faulty diets was the analogue of human 
pellagra. At Yale the dogs were cured by the 
administration of butter or boiled carrots, both 
of which are sources of vitamin A. At Washington. 
what appeared to be the same disease could not 
be cured by butter or carrots, but responded well 
to yeast administration, which did the dogs no 
good. In 1937 Smith and his co-workers at Duke 
University repeated both experiments and found 
that in the one case the dogs were in a severe 
state of vitamin A deficiency, and in the other of 
nicotinic acid deficiency. In both cases the earlier 
experimenters had depended greatly on the mouth 
condition for making their diagnosis. The oral 
flora in both groups of animals was of the fuso- 
spirochetal type seen in Vincent’s angina. This 
is an abnormal and pathological mouth flora, and 
overgrows the oral cavity when the tissues are 
debilitated. It appeared in the dogs as the result 
of two quite distinct types of malnutritional 
deficiency states. In these two conditions the over- 
growth of the mouth by a pathological flora would 
seem to be best explained on the basis of a lack of 
some humoral factor or factors which the normal 
mouth contains, and which serves to suppress the 
growth of certain abnormal types of micro- 
organisms. Perhaps the decided differences in the 
oral cultures found in many individuals may be 
accounted for on the same basis, namely, the failure 
of the oral structures to produce some humoral 
factor of immunological significance. 

The recorded experimental data seem to 
warrant the acceptance of the following con- 
clusions : 

If the nutrition of the individual is optimal 
during the development period of the teeth, their 
structure will be safeguarded, and freedom from 
structural defects such as pits, fissures, hypoplastic 
enamel, may be expected. It would seem that 
dense, thick, hard enamel must afford some degree 
of protection against dental caries. 

A state of optimum nutrition appears to afford 
marked protection against dental caries. It seems 
certain that such protection is in considerable 
measure due to some property of the mucous 
secretions or of the saliva or both, which tends to 
suppress the growth or functions of micro-organisms 
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whose presence in large numbers would be inimical 
to the health of the teeth. 

Sabsistence throughout life on a strictly carn- 
ivorous diet will prevent dental caries. This would 
be izapractical in most parts of the world, and if 
practicable, would be less satisfying than is a 
mixed diet. The presence of considerable carbo- 
hydrate in the diet is necessary for the develop- 
ment of carious teeth. There seems to be good 
evidence in support of the view that the regular 
consumption of a diet in which all the essential 
nutrients are present in adequate amounts, and in 
which the ratio of fatty acids to total carbohy- 
drates (including the sugar which may arise from 
protein and glycerol) is not less than 1°5: 1, 
prevents dental caries. This is equivalent to saying 
that a diet suitable for the diabetic is so con- 
stituted as to afford protection against dental 
caries, and even makes possible the arrest of the 
carious process in open cavities. This protective 
action of excessive fat in the diet may possibly be 
due to greasing the tooth surface and the cavity 
surface, thus waterproofing it and preventing 
access of water-soluble acids (for example, lactic 
acid) to the enamel surface. 

There seems to be good evidence that the 
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elimination of sugar from the diet, and the pro. 
vision of carbohydrate in the form of starch, affonds 
a less favourable oral medium for the devel »pment 
of acid-forming organisms, and so protects the 
teeth against acid decomposition. 

It appears probable that the provision of ap 
abundance of vitamin D, either taken dire. tly, or 
derived from the action of ultra-violet rays on the 
skin, exerts a favourable action on the immuno. 
logical mechanisms in the oral secretions or on 
the epithelia of the mouth, and makes for prevent. 
ing the growth of excessive numbers of acid-forming 
organisms. 

The dentist can supplement the protection 
against dental caries which right eating cap 
give, by early eradication of potential sites of 
decay. 

The food should always supply certain things 
which require vigorous chewing, since teeth which 
are not exercised do not retain optimum health. 
Every meal should end with some food such as 
raw fruit or raw vegetable, which requires thorough 
mastication, both because of the exercise afforded 
the teeth, and for the detergent effect of chewing 
foods which do not have a tendency to adhere to 
the enamel surface. 





EVOLUTION OF DEVELOPMENTAL SYSTEMS 
By Dr. C. H. 


DEPARTMENT OF ZOOLOGY AND STRANGEWAYS LABORATORY, CAMBRIDGE 


HE theory of evolution is still the essential 

thread which connects together the numerous 
and diverse branches of biology. It has been clear 
at least since von Baer’s day that a theory of 
evolution requires, as a fundamental part of it, 
some theory of development. Evolution is con- 
cerned with changes in animals, and it is impossible 
profitably to discuss changes in a system unless 
one has some picture of what the system is like. 
Since every aspect of an animal is a product of 
development, or rather is a temporary phase of a 
continuous process of development, a model of the 
nature of animal organization can only be given 
in developmental terms. 

In recent times Goldschmidt has been the most 
prominent biologist who has attempted to describe 
biological organization in terms which are at once 
developmental and not too far removed from the 
genetical concepts employed by students of evolu- 
tion. His great contribution to the topic was 
made by the publication in 1927 of his “Physio- 
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logische Theorie der Vererbung"’”’. He pointed out 
that the development of an animal consists of a 
large number of correlated reactions proceeding at 
definite relative velocities ; and he suggested that 
genes act by altering the rates of one or more of 
the reactions. This fruitful idea was successful in 
directing the attention of many geneticists to 
developmental problems, and has been the stimulus 
to much valuable work. It in no way diminishes 
the historical importance of Goldschmidt’s theory 
to point out, after this lapse of time, that it is 
actually no more than the statement of the general [| 
notion of materialism in a four-dimensional world. 
So long as one considers development in material | 
terms, there are only two things a gene could do : 
alter the velocity of a reaction (which includes [| 
arresting it completely), or initiate a new reaction 
and the second of these can always be looked on 
as a secondary consequence of an alteration in the 
rate of some earlier reaction. 

Before the theory can give us any specific picture 
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of the kind of thing a developing animal is, it 
must be elaborated and restricted in such a way 
as to give it some concrete consequences. Gold- 
schmidt attempted to do this by specifying a par- 
ticular mechanism for the alterations in rate, which 
he suggested were caused by alterations in the 
quantity of gene material, which was thought of 
as acting in an enzyme-like way. Interesting as this 
suggestion is, it is not quite to the point so far as 
evolution is concerned. What evolutionary theory 
requires is not so much a hypothesis of the ultimate 
physico-chemical mechanisms of development, but 
rather a picture of the possible kinds of inter- 
actions between developmental processes ; it needs 
some framework of concepts in which it can 
discuss such questions as whether there is any 
difference in kind between specific and varietal 
differences. 

I have recently* made some suggestions for an 
elaboration of Goldschmidt’s hypothesis, which, it 
is hoped, will leave it general enough to apply to 
most, or all, developing organisms, but not so 
general that it applies equally well to the whole 
material universe. The most important of these 
suggestions can be summarized as follows : 

(1) The course of a developmental reaction is 
the resultant of a large number of mutually inter- 
acting influences. If one plots a developmental 
process against time, one must regard the line as 
occupying @ position of equilibrium, determined by 
a number of processes which tend to push it up- 
wards and a number which tend to push it down- 
wards. This notion might seem to be merely our 
old friend dialectical materialism rearing its head 
out of the shifting seas of metaphysical con- 
troversy. But it is more than that; it follows 
directly from the experimental data concerning the 
effects of modifying genes, and of the general 
genetic background. It also issues in the following 
generalization from experience. 

(2) In a normal animal, there are only a certain 
finite number of possible resultants of the inter- 
acting developmental processes. The final products 
of development, the adult tissues, do not, it seems, 
vary continuously from one type to another, but 
fall into a comparatively few tolerably sharply 
defined kinds. This implies that during develop- 
ment there is a succession of ‘branching points’, at 
each of which the course of development can 
move into one or other of a few alternative 
paths. 

(3) One of the difficulties of an embryological 
theory has been to find a characteristic of a tissue 
which is causally connected with its future develop- 
ment. The classical concept of a potency is un- 
satisfactory because it is non-causal; it merely 
allows one to describe whether or not a tissue does 
sometimes develop in a certain way. One can 
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discover a characteristic of the required kind dur- 
ing a ‘branch point’. At that time a tissue is in a 
state of indeterminacy between alternatives. This 
state, which I have called competence, is open to 
experimental investigation. It has the character 
of a readiness to react to certain stimuli (evocators), 
which may be applied either externally or, prob- 
ably, from inside the cell. The future character 
of development depends directly on whether or 
or not such a reaction occurs. 

(4) The definiteness of the alternative modes 
of development is a product of natural selection, 
and characterizes animals in the state of Nature. 
It is lost, or partially obscured, in most mutant 
forms. 

(5) Other genes may cause particular regions 
of the body to enter upon a type of development 
which should characterize some other part. A 
clear example is the gene Aristopedia in Drosophila, 
which causes the arista (terminal section of the 
antenna) to develop in a leg-like manner. 

Some, at any rate, of these points are adum- 
brated in Goldschmidt’s writings ; but they have 
not been clearly realized by him. In his recent 
Silliman lectures* he is still concerned to show that 
time is the one and only essence of the matter. 
For example, he discusses the case of Aristopedia, 
and quotes his student Braun that the imaginal 
bud of the Aristopedia antenna becomes deter- 
mined to develop into a leg at the same time as 
the leg buds are determined ; but he draws the 
completely unjustified conclusion that it is deter- 
mined as a leg simply because of this temporal 
simultaneity. One might as well argue that because 
the neural plate and the epidermis of an amphibian 
become determined at the same time they must 
be determined to develop in the same way. 

Goldschmidt’s book is one of the most important 
of recent contributions to the theory of evolution. 
A very valuable feature of it is his masterly 
analysis of geographical variation, a subject in 
which his own researches have been of supreme 
importance. He presents considerable evidence 
that animals in Nature fall into groups between 
which there are ‘unbridgeable gaps’. The groups 
may be small relict species or relatively enormous 
assemblages of intergrading forms. Their 
taxonomic treatment will be a matter of con- 
venience ; but whether they are lumped as one 
species, or split up into a series of types each 
dignified with a specific name, is of minor import- 
ance in comparison with the essential fact of the 
existence of discontinuities between one set of 
intergrading types and the next. Evolutionary 
change within the group Goldschmidt names 
micro-evolution, while the arising of a new group 
separated from the old by a discontinuity, is macro- 
evolution. 
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A somewhat similar distinction has recently been 
made in the botanical field by Willis‘. He suggests 
that the large groups arise by the working of “some 
definite law which we do not yet comprehend”, 
and that then “evolution goes on in what one may 
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NEWS AND VIEWS 


prof. W. J. V. Osterhout 

pror. W. J. V. Osterhout has relinquished his post 
t the Rockefeller Institute in his seventieth year. 
One of the most prolific of contemporary writers on 
physiological subjects, Prof. Osterhout’s name has 
heen familiar to biologists since the opening years of 
this century. Many who associate Prof. Osterhout 
with problems of cell physiology may not be aware 
During 1895-96 
Osterhout studied in laboratory at 
Bonn and there investigated problems of nuclear 
evtology Among Osterhout’s contemporaries at 
Bonn were others destined for high place in botanical 
science: Prof. V. H. Blackman, recently retired 
from the chair of botany at the Imperial College of 
Science; Dr. R. A. Harper, who became professor 
ff botany in Columbia University ; and Dr. W. T. 
who became a prominent member of the 
Those who 


that his early interests lay elsewhere. 
Strasburger’s 


Swingle, 
Bureau of Plant Industry, Washington. 
knew him in these early days speak of the enthusiasm 
and zest with which Osterhout faced his life and 
work. These qualities have never flagged throughout 
a long career, and, even in retirement, we shall hope 
for more from his agile mind and ready pen. At the 
University of California, after contact with Jacques 
Loeb, Osterhout became engrossed in problems of 
cell physiology—problems which were to claim him 
for the rest of his very active career. Demonstrations 
that the then accepted facts of antagonism applied to 
plant, as well as animal, cells, and the development 
of quantitative methods for the measurement of cell 
permeability and the investigation of the factors 
which regulate this property, occupied him for many 
years. 

Attracted by the possibilities for physiological 
investigation inherent in the genus Valonia, Osterhout 
contributed, in conjunction with a succession of 
research students and assoviates, a steady stream of 
papers on sap composition, salt accumulation, 
diffusion gradients across living membranes, bio- 
electric phenomenaand on theinvestigation of diffusion 
and equilibria in various model systems so designed 
that they resemble special features of living cells. 
Confidence in physico-chemical interpretations of 
vital phenomena—in the tradition of Jacques Loeb— 
and a gift for ingenious experimentation, improvisa- 
tion and interpretation, mark all the work with 
which Osterhout has been associated. These qualities 
were evident in one of his early books—‘‘Experiments 
with Plants” —in which, in a manner still worthy of 
the attention of the teacher, Osterhout turned his 
attention to simple demonstrations of the essential 
facts of plant physiology. Prof. Osterhout has 
occupied teaching posts in the University of California 
and at Harvard. Many research students and post- 
graduate associates of Osterhout have attained pro- 
minence in American science, among them 8. C. 
Brooks, M. M. Brooks, M. Irwin—who later became 
Mrs. Osterhout—L. R. Blinks and others. Latterly the 
claims of research ousted more general teaching. Since 





1925, Prof. Osterhout has served the Rockefeller 


* Institute, has been a trustee of the Wood’s Hole Marine 


Biological Laboratory and a member of the editorial 
board of the Journal of General Physiology, in which 
much of his work is to be found. Future students of 
general physiology will not fail to see in Prof. Oster- 
hout one of the outstanding figures of his day, and, 
as he relinquishes his post, his contemporaries wish 
him well. 


University of Bristol: Air Raid Damage 

THE most serious damage to the University of 
sristol during recent air raids was the loss of the 
Great Hall, gutted by fire. This hall, opened by the 
King in 1925, was a fine architectural feature with a 
hammer-beam roof and linenfold panelling of old 
English oak. With other buildings in the same 
block, it was the gift of Messrs. G. A. and H. H. 
Wills, and wood and stone carvers of the highest 
skill were brought from all parts of Great Britain for 
its construction. Since the arrival of King’s College, 
London, the Hall had been used as a library and 
reading room for King’s students, and the books it 
contained were all destroyed. A lecture room in the 
same building was also burnt. Another building which 
has been burnt out housed the anatomical dissecting 
room and theatre, portions of the Department of 
Geography and a unique collection of finds and 
exhibits of the Speleological Society, which for many 
years has been active in the exploration of Mendip 
caves. The efforts of the A.R.P. guard, headed by 
Prof. C. M. Yonge, prevented fires from spreading 
to other departments. The roof of a new building 
to be used as an extension of the Library was burnt, 
but fortunately the University had not yet trans- 
ferred any material into it. Other buildings, including 
the laboratories of physics and chemistry, suffered 
loss of windows by blast. ° 


Bristol Museum and Art Gallery 

Tue front part of the Natural History Museum, 
Bristol, which is an old building, has been entirely 
gutted by fire. The Geological Department was 
destroyed, but type specimens and much material in 
store were saved. Unfortunately, the fine collection 
of fossil saurian skeletons, especially those from the 
Lias of Street and Lyme Regis have been lost. The 
Zoology Department suffered considerably, but there 
is sufficient material left for reconstruction. Cases 
and contents in botany have gone, but some of the 
herbaria are intact. Cases and about half the con- 
tents, including glass and china, in the George Wills 
Hall have been destroyed. 

An 1820 building which was the early home of 
the Bristol Institution and Museum and of the 
Literary and Philosophical Society was also gutted 
by fire. Humphry Davy contributed many lectures 
to the weekly series of the Society, of which Faraday 
and James Watt were honorary members. 


2 NATURE 


Goldsmiths’ College 

JoLpsMiTus’ College, which was severely damaged 
* during a recent air raid, has an interesting history. The 
oldest part of the building represents what is left of 
the Royal Naval School, founded in 1833 as a public 
school to enable the less affluent naval officer to give 
his sons a sound education at the least possible 
expense. Nearly sixty years later the Goldsmiths’ 
Company took over the premises, and established its 
Technical and Recreative Institute, providing, be- 
sides numerous technical classes, science and art 
departments which gained a high reputation. The 
latter attracted distinguished artists as teachers, 
whilst in the science department the late Sir William 
Pope, the late Prof. G. Barger of Edinburgh, and 
Prof. A. Lapworth of Manchester, were among those 
who gained their earlier experience in teaching. At 
the end of a period of thirteen years, the Act of 
1902 having meantime thrown the responsibility for 
providing technical education upon the London 
County Council, the Company closed the Institute, 
and handed over the premises and site to the Uni- 
versity of London on liberal terms. The University 
retained the Art and Science and Engineering 
Departments, and, with the co-operation of several 
county authorities, established a large Training 
Department. 

Thus the Goldsmiths’ Institute became Goldsmiths’ 
College, owned and controlled by the University. 
The Science Department was closed during the War 
of 1914-18. Later on, the Engineering Department 
was removed to the new South-east London Technical 
Institute by the London County Council, and was 
replaced by an Evening Department of Adult 
Education. On the outbreak of the present war, 
the Training Department was transferred to 
Nottingham. As stated above, the College has 
been severely damaged. The upper floor, including 
the library and common rooms, has suffered very 
heavily. Fortunately, the Great Hall, capable of 
seating about 1,800 persons, and the organ, upon 
the renovation of which a sum of several thousavw1 
pounds has recently been spent, remain intact. The 
Art School, built at great expense only a few years 
ago, is also uninjured. It is to be hoped, therefore, 
that Goldsmiths’ College will in happier times be 
enabled to resume its former activities. 


Drug Supplies in War-Time 

InstgEap of the customary science paper, the 
January meeting of the Pharmaceutical Society’s 
winter session, held on January 16, was devoted to 
the topical subject of the drug supply in war-time. 
The speaker, Mr. Arthur Mortimer, whose world 
survey of the medicinal products used in Great Britain 
—a survey prepared for use in the event of an 
emergency—has proved a helpful piece of work to 
Government departments, referred among other 
matters to drugs which are’ now scarce because their 
usual sources are no longer available, and to other 
sources of supply. It has been necessary, he said, to 
consider how far potassium salts can be replaced 
by sodium salts ; the home supply of potash is very 
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small and Great Britain has been mainly dependey; 
upon Central Europe for its supplies, althouch ging, 
the War of 1914-18 arrangements have been made by 
British manufacturers todevelop the Dead Sea «posits, 
It is obvious, he said, that for many uses sodiym 
bromide can be as effective as potassium bromide. 
Regarding vegetable drugs he mentioned entian, 
squill, liquorice, senega, cassia, belladonna, hyp. 
scyamus, stramonium and colchicum, amon, Others, 
which are already in short supply or may be in shor 
supply, “though if care is used and substitutes ar 
prescribed wherever possible, we shall have no 
difficulty in meeting the situation”. Referring to 
the manufacturein Great Britain of synthetic products 
which in the past were made exclusively in what are 
now hostile countries, he said that H.M. Government 
naturally expects that every British pharmacist 
throughout the Empire “would refuse to keep enemy 
trade marks warm” and would do all they could to 
popularize the British remedies which are now 
available. 


Polish Faculty of Medicine at Edinburgh 

Tue University of Edinburgh is providing facilities 
for the Polish Government to establish a Polish 
School of Medicine at Edinburgh. This will be staffed 
by professors and teachers now serving with the 
Polish Army in Great Britain and by professors of 
the University Faculty of Medicine in such subjects 
as may not be represented among the Polish staff. 
The Polish Forces in the country include a consider- 
able number of medical men, of whom many are of 
high academic standing, and have held important 
teaching and research appointments in Poland. In 
addition, there are other medical graduates of Polish 
universities and Polish medical undergraduates whose 
work will be seriously affected unless something is 
done to mitigate the unfortunate situation in which 
these men now find themselves. As it is the pro- 
claimed intention of Germany to abolish all higher 
education in Poland, that country will be left desti- 
tute of all means, human and material, for university 
teaching. By the formation of a Polish Faculty of 
Medicine, an important branch of Polish learning, 
namely, medical research and teaching, may be kept 
alive. 


Concessions to School Certificate Candidates 


Concessions to candidates for the 1941 School 
and Higher School Certificate examinations have 
been announced by the Board of Education. No 
abbreviation or reduction in standard of the syllabuses 
is demanded, but a wider choice of questions will be 
given so that candidates who, from unavoidable 
causes, have been unable to cover the whole ground, 
may yet have ample opportunity of showing their 
proficiency. The methods for conducting the examina- 
tions for admission to secondary and junior technical 
schools in 1941 will be the same as in 1940, and 
suggestions have been made for lightening the amount 
of work thrown upon education authorities in 
reception areas, whose staffs have already been 
depleted. 
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Overseas Students in Great Britain 

Ix the review of Mr. E. Child’s book “The Tools 
f the Chemist’”’ in Nature of November 9, p. 604, 
wference was made to the necessity of bringing 
s¢udents from overseas to Great Britain after the 
War; and the suggestion was made that this should 
form part of the work of the British Council. Prof. 
g. Ifor Evans, Educational Adviser to the British 
(ouncil, now writes that, since 1935, the British Council 
has been inviting students from overseas to undertake 
courses and research at British universities and similar 
institutions ; indeed, had not the War prevented it, 
nearly 250 students from twenty-one countries would 
have commenced their studies in Great Britain in 
October 1939. Drawn from practically all countries of 
Europe, many countries of South America, the 
Dominions and Colonies and the Near and Middle 
Fast, these students would have studied or carried 
ut research in a great variety of scientific and 
humanistic subjects, including medicine, engineering, 
agriculture, law, philology, economics, sociology, 
physics, education, English language and literature, 
te. Such activity is continuing so far as possible, 
ven during the War; last year 143 students from 
werseas studied in the United Kingdom under the 
wspices of the British Council, and after the War 

is hoped to give a considerable extension to 
this work. 


The American Contribution to a New Order 


Iv an address at Southampton, Long Island, on 
September 1 on “Our United States in this Backward 
Moving World”’, Dr. N. Murray Butler asserted that 
the human race is witnessing the greatest and most 
far-reaching revolution which history records. This 
revolution is primarily the outgrowth of economic 
problems and ambitions, and he urged that the 
substitution of information for knowledge as a result 
of the influence of the Press and the radio has made 
t of vital importance to look beneath the surface of 
things. The arrest at the beginning of this century of 
progress towards a prosperous and contented and 
peaceful world, organized for the preservation and 
protection of law and order, was due to the incom- 
petence and failure of the democracies, especially 
France, Great Britain and the United States, to 
inderstand the new economic and political forces at 
work and to co-operate for their control and direction 
ina manner which would preserve and protect the 
lemocratic system of economic, social and political 
der, as well as the free institutions built upon that 
order. 

In these critical years the democracies lacked con- 
spicuously the able, constructive and courageous 
leadership required. Discussing the causes for the 
absence of co-operation, courage and vision in the 
democracies, Dr. Butler pointed out that all those 
important problems and policies which have been 
looked upon in the United States as national or 
domestic are now absorbed into and made part of 
the world revolution. This change must be recognized, 
as well as the danger incurred, for the public opinion 
and elected political representatives in the United 
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States come under the pressure of closely organized 
and persistent minority groups, unconcerned with 
principles or the public welfare. 

Public opinion, moreover, is the unseen product 
of education and practical experience. Education, in 
turn, is the function of the family, the church and 
the school in co-operation, The neglect or failure of 
the family in its guiding influence and discipline, and 
of the church in its religious instruction, has given 
an impossible burden to the schools, and these con- 
ditions must be corrected if the American people are 
not to play into the hands of the advocates of a 
totalitarian State. Dr. Butler further referred to the 
signs of an incapacity to understand and to interpret 
liberty, or to distinguish it from licence. The limit 
between liberty and licence must be recognized and 
observed if liberty itself is to remain. In this back- 
ward-moving world, however, Dr. Butler believes 
that leadership towards return to a new and forward- 
moving world may well rest with the United States, 
despite its shortcomings and failures. The federal 
principle it has established must be applied further 
if a new, prosperous and peaceful world is to be 
established upon the wreck of the present order. 


Engineers and Reconstructions 

At a meeting of the Junior Institution of En- 
gineers on December 14, Viscount Falmouth in his 
presidential address pointed out that, after the War, 
a heavy weight of responsibility will still lie on 
the shoulders of the engineer, for, though the planning 
of reconstruction may be in other hands, the methods 
and the actual work of restoring a stricken world will 
fall largely to the man of science and the engineer. 
When the Napoleonic wars left England and Europe 
in a state of profound exhaustion, it must have 
seemed impossible that recovery could take place for 
a long time. But depression lifted gradually, first in 
Great Britain and later in Europe, largely due to 
the development by James Watt of his steam engine. 
After 1918, Great Britain was again exhausted by the 
immensity of her effort ; but although we had several 
severe economic storms to weather, yet, on the 
whole, our recovery was fairly rapid. Although this 
time we did not have an entirely new prime mover 
to come to our assistance, as we had in 1815, yet the 
years 1918-30 saw the large steam turbine reach a 
high state of efficiency and trustworthiness. This, 
doubtless, contributed to the national recovery. The 
fact that power from a thermal unit can be sold as 
cheaply as power from a hydro-electric station, has 
enabled Great Britain, with its small water-power 
resources, still to compete with countries better 
placed in this respect. 

To-day we ask ourselves if there is any form of 
prime mover which is likely to do for our generation 
what the Watt engine did for the years after 1815 
and the Parsons steam turbine did from 1918 on- 
wards. Possibly the high compression internal com- 
bustion engine may be an answer. This has a high 
thermal efficiency, and, as now constructed, 
is most trustworthy. The fact that it can operate 
on either oil or gas without even changing the com- 
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pression ratio gives it an important flexibility. 
Besides the assistance given to the world by the 
supply of cheap power in huge quantities after the 
War of 1914-18, the years since have seen a great 
development in the methods of manufacture. One 
lesson we must learn from the present War is that 
we must no longer neglect the manufacture of high- 
grade machine tools. The reasons are not necessarily 
technical ; they are more in the economic field, but 
the high reputation we now have for very elaborate 
products should leave no one in doubt in the future 
that we can turn out small-grade machine tools of 
an excellent quality. 


50-Million Volt Cyclotron to be Built in Moscow 

THE construction of a very powerful cyclotron, 
of producing 50 million electron volt 
deuterons, will be commenced in Moscow early 
in 1941, according to a decision of the Academy of 
Sciences of the U.S.S.R., based on a report submitted 
by the Physical Institute of the Academy. A magnet 
the core of which weighs about 1,000 tons and 
solenoid of 18 tons is to be installed. A special building 
to house the cyclotron will be erected in the grounds 
of the new home of the Physical Institute of the 
Academy being built on the Bolshaya Kaluzhskaya 
Ulitsa in Moscow. The old apparatus in the Soviet 
Union, which is in the Radium Institute of Leningrad, 
is capable of giving an energy of 4 million electron 
volts to particles; another, nearing completion at 
the Physico-Technical Institute, also in Leningrad, 
will be capable of imparting an energy of 10-12 
million electron volts. 


capable 


Fossil Skeleton of Uintatherium 

An almost complete skeleton of Uintatherium, a 
six-horned animal the size of an elephant which 
dominated the primitive forests of southern Wyoming 
about thirty million years ago, has been found by 
Dr. Charles L. Gazin, paleontologist of the Smith- 
sonian Institution. Bones of this giant mammal are 
but a skeleton with only a few parts 
missing is rare. Dr. Gazin’s find lacks only one hind 
leg, part of a foreleg, and the neck vertebre. The 
skull, about three feet long, is in exceptionally good 
condition, although the lower jaw is considerably 
crushed. There is also a second skull, including one 
of the beast’s sabre-like down-pointed tusks about 
a foot long. The skeleton is expected to become one 
of the main exhibits in the U.S. National Museum, 
after it has been worked free from the matrix of 
hardened clay in which it is embedded, and properly 
mounted. This work may require as much as a year. 


common ; 


Recent Earthquakes 

Aw earthquake of considerable severity shook the 
island of New Britain, which is to the north-east of 
New Guinea, early on January 14. The epicentre 
appears to have been near Keravat, where houses 
collapsed. Keravat is some twenty-five miles from 
the port of Rabaul, where some faulting occurred, 
damaging the harbour. An earthquake of intensity 
7 or 8 on the Rossi-Forel scale was felt at Rabaul 
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on September 12, 1940, at 11.20 p.m. local time, the 
shock lasting for some three minutes and they 
decreasing in severity. Seventy-two distinct tremors 
were felt between then and 8.30 a.m. on September ]3. 
The epicentre was judged to be about 70 miles south. 
south-east of Rabaul, and the shock was severely 
felt in the Kokopo District and at Wide Bay, Pondo, 
Namatanai and Buka. 

On December 12 an earthquake was registered on 
the short-period instruments at Kew Observatory at 
21h. 20m. 41s. G.M.T. There were only slight traces 
on the Galitzin seismograms. The earthquake was 
calculated to have had its epicentre some 290 km, 
distant from Kew and was thus a ‘near’ earthquake. 
About this time a shock was reported from Penrhos 
in North Wales. On December 28 a moderately 
strong earthquake, giving maximum ground ampli- 
tude of 21 u was registered at i6h. 51m. 54s. G.M.T. 
It was calculated to have had its epicentre some | 1,600 
km. away and was thus a ‘distant’ earthquake. A 
full suite of well-registered waves was observed. 


Announcements 

Srk Witi1amM BEeveERIDGE, who has been chairman 
of the man-power survey of the Ministry of Labour 
and National Service, has been appointed an under- 
secretary in the Ministry, It is stated that the man- 
power survey has been completed, and Sir William 
Beveridge will now have administrative responsibility 
for the section of the Ministry dealing with man- 
power requirements of industry and the Armed Forces. 


Mrs. NEVILLE-ROLFE, secretary-general of the 
British Social Hygiene Council, has been awarded 
the Snow Medal for 1941 by the American Social 
Hygiene Association. The medal is given for “‘dis- 
tinguished service to humanity’’, and is named after 
Dr. Snow, the first director of the American Associa- 
tion, founded in 1913. Mrs. Neville-Rolfe is the 
fourth recipient of the medal and the first woman 
to receive it. 


OwING to war conditions, the Industrial Health 
Education Society, which started its activities in 
1927, has resolved to close down its work in arranging 
for talks on the requirements for industrial health. 
Its remaining funds are being handed over to the 
British Medical Association to establish a Mackenzie 
Lectureship on industrial hygiene in memory of Sir 
James Mackenzie, who began the work. 


Tue Clough Memorial Research Fund was insti 
tuted in 1935 for the purpose of encouraging ge0- 
logical research in Scotland and the North of England. 
The North of England is defined as comprising the 
counties of Northumberland, Cumberland, Durham, 
Westmorland, and Yorkshire. Under the terms of 
administration of the fund a sum of approximately 
£30 is available annually. Applications for grants 
are invited for the period April 1, 1941—March 31, 
1942, and should be made to the Secretary, Clough 
Research Fund Committee, Edinburgh Geological 
Society, Synod Hall, Castle Terrace, Edinburgh, not 
later than March 1. 
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LETTERS TO THE EDITORS 


intended for this or any other part of NATURE. 


IN THE PRESENT CIRCUMSTANCES, 


. 


The Protein of Insect Cuticle 


Odier', Wigglesworth*, Pryor* and others have 
jlemonstrated the presence of protein in the cuticle 
of various insects. The most modern study is that 
of Fraenkel and Rudall‘ using material from the pre- 
pupal and pupal stages of the blowfly Sarcophaga 
falculata. They showed that in the larval stage the 
cuticle contains a high proportion of a protein which 


is very soluble in water. On pupation more protein 
is added and the precess of melanization is correlated 
with hardening, water loss and the loss of solubility 
of the protein. 

Since then I have been able to characterize the 
larval cuticle protein in Sarcophage falculata and show 
its relation to the cuticle protein at other stages of 
the life-history and in other arthropods. Table | 








shows the nitrogen distribution in the preparations 
analysed. 

Table 2 gives figures for specific components. 

The general physical properties, nitrogen distribu- 
tion and absence of sulphur suggested that the pro- 
tem was similar to gelatin. However, the presence 
of considerable quantities of tyrosine and tryptophane 
indicated a marked difference (gelatin contains only 
traces of both amino acids) which is borne out by phe 
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very low glycine content. The tables show, however, 
that this and other arthropod cuticle proteins resemble 
sericin (silk gelatin) quite closely. This is understood, 
when it is remembered that the silk glands and the 
hypodermal cells secreting the cuticle are both 
epidermal in origin. 

A study of the nitrogen distribution in the whole 
cuticle showed that both in the larva and the pupa 
the greater part of the non-chitin portion of the 


TABLE 1. 
- , Total N. Ammonia N. Base N Monoamino N. 
Preparation % % of total % of total % of total 
Sa cophaga larval protein 15-0 6-2 23-0 72-4 
» cuticle - 20°5 75-2 
puparia 21-5 68-0 
Sphinx ligustri protein I 15°1 8-5 19-5 73-0 
- » i 11-4 - -- - 
Lobster cuticle protein 15-4 9-5 18-1 70-4 
Sericin A } . . 12-14 16-56 70-1 
Sericin By (ee Seott*) 10-22 18-20 69- 


cuticle in Sarcophaga falculata is similar to the pro- 
tein isolated from the larva. Observations on the 
melanin of the pupa substantiate the view of other 
workers that it is derived from tyrosine and is re- 
sponsible for binding the chitin and protein together 
into a very compact and resistant complex. 

Such proteins may be universal in the insect cuticle. 
Substances showing a general resemblance to the 


TABLE 2 
an , ' Carbohydrate | . 
yrosine Tryptophane Glycine Sulphur Amino sugar | Phosphorus 
Preparation T) 7 ne vp P ane ? ~ € P (as glucose) * g ri : s 
° 
Sarcophaga larval cuticle — | _ 0-56 | 0-40 — — 
» protein ae §-2 1-4 0-67 0-0 | 0-0 positive 0-0 
' 
Sphinx larval cuticle = -- -- -- 0-30 0-81 — — 
» protein I os 120 positive 1-32 0-34 0-0 0-0 0-0 
<7. oe ion — — - 0-51 2-86 positive = 
Lobster cuticle protein | 6-0 positive — positive positive — — 
Sericin (Alders*) 60 10 | — positive - + — 


above have been obtained from a number of different 
arthropods, and figures are given in Tables 1 and 2 
for those from the hawk moth (Sphina ligustri) and 
the lobster. 

The protein from Sarcophaga larve contains a trace 
of amino sugar but no carbohydrate or sulphur ; though 
the intact cuticle contains small but definite quantities 
of both the latter. This suggests that there may be a 
carbohydrate-rich fraction in the cuticle other than 
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the chitin itself. In this respect the hawk moth 
cuticle is similar; by extracting ‘chitin’ residues 
(after removing the very soluble protein I) with a 
more powerfully disrupting reagent it was possible 
to obtain a protein fraction IT which contained 
amino sugar and was much richer in carbohydrate 
and sulphur than the whole cuticle. The chitin 
residue after this treatment had slightly lower than 
the calculated nitrogen content and contained no 
further protein, but still contained tracos of sulphur 
and non-amino carbohydrate. The nature of the 
sulphur, which is combined, has not been definitely 
established. 

The evidence supports the view that the carbo- 
hydrate and sulphur (possibly ethereal sulphate 
sulphur) are concerned in linking the protein to the 
chitin, which has, until now, been regarded as a 
neutral polysaccharide. It may now be tentatively 
suggested that the protein and chitin are linked in 
a similar way to that in the known mucoproteins (see 
Meyer’). It is interesting that Dr. K. M. Rudall 
(private communication), working on the same prob- 
lem using X-ray analysis, now has evidence for 
a definite but weak chemical link between protein 
and chitin in the larval cuticle of Sarcophaga 
falculata. 

This work suggests a chemical similarity between 
the chitin-protein complex of the insect cuticle and 
the known mucopolysaccharide-protein aggregates. 
It throws light on the problem of chitin formation, 
and shows that the cuticle is composed of com- 
ponents of the nature postulated from the pro- 
perties of the cuticle now under investigation by 
Hurst* in his studies of insecticidal action. 

This work was made possible by a grant from the 
Agricultural Research Council and has been carried 
out in the Biochemical Laboratory and the Biological 
Field Station of the Imperial College of Science and 
Technology. I am greatly indebted to Prof. A. C. 
Chibnall and to Prof. J. W. Munro for their con- 
tinued interest and encouragement. I must also 
thank Drs. K. M. Rudall and G. Fraenkel for their 
interest and help. 

A. R. H. Trim. 
Biological] Field Station, 
(Imperial College of Science and Technology), 
Slough, Bucks. 
Dec. 20. 


' Odier, Mem. Soc. Hist. Nat. (Paris), 1, 29 (1823). 
* Wigglesworth, Quart. J. Micro. Sci., 76, 269 (1933-34). 
Pryor, Proc. Roy. Soc., B, 128, 393 (1940). 
* Fraenkel and Rudall, Proce. Roy. Soc., B, 129, 1 (1940). 
* Scott, Amer. Dyestuffs Reporter, 23, 501 (1939). 
* Alders, Biochem. Z., 183, 446 (1927). 
’ Meyer, Cold Spring Harbour Symp., 6, 91 (1938). 
* Hurst, Nature, 145, 462 (1940); and private communication. 


Permeability of Insect Cuticle 


Iw a recent communication’ Hurst has described 
a series of important observations which go far to 
explain the action of non-toxic paraffins in facilitating 
the penetration of insecticides through the cuticle of 
insects. He provides evidence that ‘‘apolar substances 
of low dielectric constant” greatly increase the 
permeability of the outer lipoid layer of the cuticle. 

I have recently obtained confirmation of this view 
in the following way. A small insect, such as a flea 
or louse, is immersed in oil and examined under the 
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microscope. Within a few minutes if xylo! is useq 
within half an hour or so if medicinal paraffin o, 
olive oil is used, minute droplets of water | egin to 
appear all over the cuticle ; often most markedly on 
the hardest parts, such as the claws of the louse. 
Presumably polar substances of some kind crow, 
into the oil-water interface as the lipoid |:yer dig. 
solves, and thus draw out the water drople‘s, 

If such an insect is immersed in a mixture of ethy] 
alcohol and kerosene as described by Hurst, and 
watched under the microscope, the droplets swell] up 
and separate with such violence that tho insect 
seems to be effervescing. This, of course, is because 
in the presence of traces of water the alcohol s«-parates 
from the paraffin. The same thing is seen, among 
other mixtures, in kerosene and acetone, carbon 
disulphide and ethyl alcohol, medicinal para‘lin and 
butyl alcohol and, less violently, in medicinal! paraffin 
and pyridine or dodecyl thiocyanate and pyridine, 
In benzene and ethyl alcohol diffusion currents 
appear over the cuticle but few droplets separate. 

Besides substantiating Hurst’s valuable discovery, 
these observations stress the importance of the 
partition coefficient of a substance between oi! and 
water in determining the rate at which it wil! leave 
the oily base of a contact insecticide and enter the 
tissues of an insect. This simple conception may 
prove helpful for the rational selection of active 
principles and solvents in the preparation of contact 
insecticides. 

V. B. WiGcLesworrn. 

London School of Hygiene 

and Tropical Medicine, 
Keppel Street, 
London, W.C.1. 
Dec. 19. 


* Hurst, H., Nature, 145, 462 (1940). 


Sex-Ratio in Urosalpinx cinerea, the 
American Oyster Drill 


In the course of preliminary studies of the biology 
of the introduced American oyster drill, Urosalpins 
cinerea, it was noticed that among drills kept in a 


tank at Conway a very large proportion of the 
medium-sized and large individuals deposited egg- 
capsules. This led to an investigation of the sex-ratio 
in this mollusc, the results of which are described 
briefly below. The sex of Urosalpinx is easily deter- 
mined macroscopically, for the male has a com- 
paratively large curved penis lying behind and 
slightly to the right of the head; in addition the 
gonad of the female is yellow or orange, while that of 
the male is whitish. Although Urosalpinx has been 
closely studied in the United States's*, no information 
is available concerning the sex-ratio. 

Sex has been determined in a total of 1,946 drills 
belonging to sixteen samples dredged from the oyster 
beds in the Rivers Blackwater, Colne, Roach and 
Crouch. Of this total, 1,381 were females and 565 
males, that is, females predominated to the extent 
of 71 per cent. In addition to this genera! pre- 
ponderance of females there are also marked varia- 
tions in the proportions of the two sexes in drills 
of different sizes. During the spring when the drills 
are spawning, there are about equal numbers of males 
and females among those with shells 2-3 cm. or less 
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in height (Table 1); these drills can be stated with 
certainty to be one year old. It is doubtful whether 
the females deposit spawn at this age. Drills two years 
old are generally about 2-5 cm. in height during the 
spring, while three-year-olds average about 2-9 cm. 
Among these two- and three-year-old drills the per- 
centage of females varies somewhat, but is generally 
between 60 and 70 per cent (Table 1). Drills more 
than 3-0 cm. in height at the beginning of the spawn- 
ing season may be reckoned as four years old or 
more; among these large drills the percentage of 
females increases rapidly with height of shell and 
approaches 100 per cent. Males are very scarce 
mong drills over 3-2 cm. but are not entirely absent. 
The largest drill examined was a female 4-3 cm. in 
height, but males between 3-5 and 3-8 cm. occur 
oceasionsily. Such very large drills must be at least 
six years old. 


TisLe 1.—Urosalping cinerea FROM RIVER BLACKWATER, ESSEX, 








May 15, 1939. 
Height | 99 | o& | Tot | % 99 
2-3 cm. and less 8 6 14 | 57-2 
2-4 1 1 2 50 
2-5 em ll 8 19 57-9 
2-6 cm v 5 14 64-3 
2-7 cm. 7 4 ll 63 -6 
2-8 em. 11 1 12 91-6 
yom 9 7 16 | 56-3 
em 9 5 14 64-3 | 
3-1 cm 7 1 8 75 | 
3-2 cm . 2 10 | 80 
m 8 - 8 100 
4cm 10 - 10 | 100 
m Y ~ re) i 100 
3-6 cm 7 1 8 87-5 
7m 3 ~ 3s | 100 
8 em 3 - 3 | 100 
9 cm. 1 - 1 100 
4-0 cm. 2 | 2 | 100 
4-3 cm. 1 | - 1 100 
Totals 124 41 15 =«|:C‘z lS 
_] 





The percentages quoted above refer to conditions 
obtaining during the early part of the breeding 
season, which begins in late April or early May, 
reaches its peak during late May or early June, and 
thereafter declines in intensity. Whereas the per- 
centage of females only slightly exceeds 50 per cent 
both before and after the spawning season, at its 
height in late May and during June the proportion 
of females reaches very high figures indeed, 95 per 
cent being obtained in one sample, while figures of 
80-90 per cent are quite frequent (Table 2). The per- 
centage of females therefore varies directly as the 
intensity of spawning, reaching = peak in June when 
most egg-capsules are deposite .. 

Many of the observed peculiarities in the sex-ratio 
would be explained if it could be shown that the 
oyster-dredge, by means of which the samples were 
collected, does not give an even sample of the popula- 
tion of drills, and that females are more liable to 
capture during the breeding season than males. It is 
known that the females tend to crawl on to raised 
objects on the sea bottom in order to deposit spawn, 
and therefore as the intensity of spawning increased 
more and more females would be found upon raised 
objects. It is, however, highly probable that the 
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scraping bar of an oyster dredge collects practically 
everything in its path from the surface of the bed 
and not merely the most upstanding objects. Further, 
although nothing is known of the behaviour of the 
males during the spawning season, it is reasonable to 
assume that they follow the females. The constant 
high percentage of females among very large drills, 
even outside the breeding season, might be explained 
on the basis of sexual dimorphism, which is stated 
to occur in Urosalpinx in America, although the 
occurrence of isolated very large males (Table 1) is 
rather disconcerting. 


TABLE 2.—SEASONAL VARIATION IN THE PERCENTAGE OF FEMALES IN 

SAMPLES OF Urosalpinz cinerea FROM THE RIVER BLACKWATER, ESSEX. 

ONLY THOSE DRILLS OVER 2-3 CM. IN HEIGHT, THAT IS, TWO YEARS OLD 
OR OLDER, ARE INCLUDED. 


- 
% FF 














| Date 29 $d Total | 
7.4.38 50 42 o2 54-4 

| 10.4.40 12 13 2 «| 48-0 
2.5.40 66 46 112 | 58-9 =| 
15.65.39 117 35 152 77-0 
15.5.40 23 | 33 276 88-0 
13.6.40 57 3 60 95°0 
14.6.40 124 18 142 87-3 

| 2640 | 31 22 53 58-5 
2.7.40 | 80 28 108 74-1 
15.7.39 122 | 58 180 67-8 
26.8.40 a a 91 59-3 | 


For the reasons outlined above it is considered that 
an explanation of the peculiar sex-ratio in dredged 
catches of Urosalpinx, based solely on the possibility 
of a selective capture-rate during the breeding season, 
is unconvincing. An alternative explanation would 
invelve actual changes in the sex-ratio due to sex- 
change in a part of the population both before and 
after the breeding season. This is by no means out 
of the question but is subject to experimental test- 
ing, for which an opportunity may be available next 
spring when the drills again become active following 
the winter period of quiescence. 

H. A. Coie. 

Fisheries Experiment Station, 

Conway, North Wales. 
Dec. 20. 


' Federighi, Bull. U.S. Bur. Fish., 47 (1931). 
* Galtsoff, Prytherch and Engle, U.S. Bur. Fish., Fish. Cire. 25 (1937). 


Cytology and Taxonomy of Hebe, 
Veronica and Pygmza 


CyToLogicaL evidence has materially assisted 
towards clarifying taxonomic relationships in a large 
number of genera. As a rule, systematic and cyto- 
logical approaches have led to conclusions which 
were in general agreement. Recent cytological work 
on the related genera Hebe and Veronica, however, 
pointed to a discrepancy between cytological and 
taxonomic evidence. This has now been removed 
by the discovery that the latter was based on 
erroneous observations. 

Pennell', reviving Commerson’s genus Hebe, 
separated it from Veronica L. Cockayne and Allan* 
transferred to Hebe the majority of the species 
endemic in New Zealand, but left in Veronica the 
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group that Cheeseman* had placed in Euveronica. 
The species so placed by Cheeseman are confined to 
New Zealand, as is the large majority of the species 
transferred to Hebe. Pennell used the subspecies 
name Euveronica for a group within his circum- 
scription of Veronica proper, with V. officinalis as 
the type species. .The principal reasons for the 
retention of Cheeseman’s Euveronica in Veronica 
were their manner of capsule dehiscence and the 
shape of their capsule, in both of which, following 
Hooker‘, the species grouped in Euveronica were 
held to be Veronicas rather than Hebes. 

Frankel and Hair® found that the basic chromosome 
numbers of Hebe are 20 and 21. A large number of 
species was studied (Frankel, unpublished) ; without 
exception they range in two polyploid series, one 
more numerous, based on z = 20, the other onz = 21. 
The highest chromosome number is the hexaploid, 
2n = 120. Huber’s* observation of 2n = 24 for H. 
diosmefolia is doubtless erroneous, its chromosome 
number being 2n = 40. For those New Zealand 
species which were left in the genus Veronica, 
Frankel and Hair found n = 20 and n = 21. These 
chromosome numbers for Hebe and for Cheeseman’s 
division Euveronica differ widely from those of the 
great majority of species of Veronica, including 
Pennell’s Euveronica, with a main distribution in 
the northern hemisphere (cf. Lehmann’). They have, 
therefore a twofold significance. First, they support 
the establishment of Hebe as a separate genus, and 
second, they strongly indicate a close relationship 
between Hebe and Cheeseman’s Euveronica, closer 
indeed than that between his Euveronica and any 
other section of Veronica. Yet, owing to its capsule 
being of the Veronica type, on taxonomic grounds 
this group had to remain in Veronica. Thus a clash 
appeared between the natural relationship as revealed 
by cytological evidence and distribution, and the 
taxonomic classification on morphological grounds. 

In view of this contradiction, Allan* recently 
examined the capsule dehiscence of indigenous and 
introduced Veronicas. Whilst in the latter it followed 
along the lines described by Hooker, “in the New 
Zealand species placed by Cheeseman in Euveronica, 

. the dehiscence is essentially as in Hebe... 
the group thus occupies a somewhat intermediate 
position, but is much closer to Hebe proper than 
Euveronica (cf. Pennell)’’. Consequently Allan 
transferred the New Zealand species of Euveronica 
to Hebe. Thus in this case attention was directed by 
cytological data to a wrong classification which was 
due to erroneous observations. 

The question must now be asked what should be 
the taxonomic position of the third group of New 
Zealand species related to Veronica, namely, Pygmza. 
Founded as a separate genus by Hooker, reduced to 
a section of Veronica by Cheeseman, it received again 
generic rank from Cockayne’. The capsule characters 
of Pygmza correspond to those of Hebe, its main 
distinguishing marks being its growth habit. All 
three species are small, depressed pulvinate herbs 
with minute, densely imbricated leaves all round the 
branches, and their corolla limb has five lobes instead 
of the four of Hebe. The chromosome numbers of 
two species, P. pulvinaris and P. Thomsoni, have 
now been established as n = 21, indicating again a 
close relationship with Hebe. It must be asked 
whether this obvious relationship in the ‘genetic 
system’ should not be expressed by the inclusion of 
Pygmza in Hebe, whilst acknowledging its distinc- 
tiveness by the formation of a section of Pygmea. 
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In cases such as this, cytological evidence 


; 
ciently convincing to establish taxonomic selatien 
ships which on morphological grounds alone pad 
obscure. 4 
Otto FRANKe, 
Wheat Research Institute, , 
Christchurch, 
New Zealand. 
Nov. 14. 
* Pennell, F. W., Rhodora, 28, 1-41 (1921). 
* Cockayne, L., and Allan, H. H., Trans. N.Z. Inst., 57, 11-47 (1928) 


* Cheeseman, T. F., “Manual of the New Zealand Flora’ (1925) 

* Hooker, J. D., “Handbook of the New Zealand Flora” (1367), 

° ree O. H., and Hair, J. B., N.Z. J. Sei. and Tech., 18, 669-43- 
7). 

* Huber, A., Jahrb. wiss. Bot., 66, 359-380 (1927). 

* Lehmann, E., Cytologia, Fujii Jubilee Vol., 903-919 (19:7 

* Allan, H. H., Trans. N.Z. Inst., 68, 270-281 (1939). 

* Cockayne, L., ““The Vegetation of New Zealand” (1928) 


Quantum X-Ray Reflection in Diamond 


Ir has been shown' that, corresponding to the 
usual formula, 


2dsinO@=na ‘ae ie he (1) 


for the classical or unmodified veflection of X-rays. 
the general geometric law of modified or quantum 
reflection by crystals is 


2dsin y sin (J + ¢) = nAaAsinI : (2) 


6 and ¥ are here the glancing angles of incidence on 
the static and dynamic stratifications measured in 
the respective planes of incidence, ¢ is the angle 
between these stratifications, and J the inclination of 
the phase-waves of the lattice vibration to the static 
crystal planes. The two planes of incidence would 
coincide when the equations are simultaneously 
satisfied, and more generally also when the observa. 
tions are made in a plane of the symmetry of the 
crystal. We may then write 2% = (9 + 6) and 
2 « = (9 — 6), where 6 and 9 are the glancing angles 
of incidence and of quantum reflection measured 
with reference to the static crystal planes. The 
angle J in equation (2) is thus capable of being 
evaluated directly from observations of the Laue and 
the quantum reflections over a sufficient range of 
incidences. If J is ~/2, equation (2) reduces to 


2dsin} (9 + 6)=na ee i (3) 


as a close approximation. 

Careful measurements made by us of the modified 
reflections given by sodium nitrate, rock salt and 
calcite are in good agreement with equation (3). It 
may therefore be inferred that in these crystals, 
and probably also in ionic crystals generally, the 
phase-waves are transverse to the crystal spacings. 
Very early in our investigations, it was noticed that 
formula (3) fails to fit the observations on the 11! 
reflections of diamond. These are sharp and can be 
accurately measured, and, when 9 and 6 differ greatly, 
it is found that the observed values of @ are much 
nearer § than those given by the formula. From a 
new series of measurements made over a wide range 
of incidences, we find that the observations fii the 
rigorous formula (2) perfectly, the angle J coming 
out as 55° + 1°. This is half the tetrahedral valency 
angle, thus indicating that the phase-waves of the 
lattice vibration giving the medified reflections from 
the (111) planes of diamond are parallel to the (100) 
planes of the crystal lattice. 
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As has already been pointed out?*, the influence of 
temperature on the quantum reflections should be 
gholly different in the two cases hyv* > KT and 
iyt € KT, where v* is the frequency of the lattice 
vibration. The case of diamond belongs to the first 
ategory and we should accordingly expect that the 
intensity of the reflections should practically be 
unaffected by being cooled down to liquid air tem- 
peratures. Our experiments to test this point have 
heen completed and completely confirm the theor- 
etical expectations. 

C. V. RaMAN. 
P. NILAKANTAN. 

Department of Physics, 

Indian Institute of Science, 

Bangalore 
Nov. Il. 


Raman and Nath, Proc. Ind. Acad., 12, 83 and 427 (1940). 
‘Raman and Nilakantan, Proc. Ind. Acad., 11, 396 and 406 (1940). 


‘Historical Materialism’ 

In the notice of Dr. Federn’s recent book “The 
Materialist Conception of History’? published in 
Nature of November 9, the reviewer, while deploring 
the interest of “‘the non-historical younger part of 
mur people” in historical materialism, sums up his 
wn attitude, and that of “generations of better 
historians than Marx’’. in the statement that “‘mind 
und not matter rules the world”. If this is meant 
to imply that mind or the human will can act as an 
independent agent, then it is in striking contrast to 
the attitude expressed by Prof. Einstein in his article 
on “Science and Religion’? in the same issue of 
Nature. In discussing the “regularities obtaining 
within the realm of living things”, which presumably 
includes human history, Prof. Einstein says, ‘““For him 
ja man imbued with the ordered regularity of all 
events] neither the rule of human nor the rule of 
Divine Will exists as an independent cause of natural 
events.” 

The opinion of Marx and Engels on this question 
was clearly expressed in a letter from Engels to 
J. Bloch?: “We make our own history but in the 
first place under very definite presuppositions and 
conditions. Among these the economic ones are 
finally decisive. But the political, etc., ones and 
indeed even the traditions which haunt human minds, 
also play a part though not the decisive one.” 

I believe that the attitude expressed in the above 
quotations commands a great deal more sympathy 
among the younger men of science and even historians 
than the purely idealist position of Mr. Marvin. At 
the present time, when everyone is deeply concerned 
to understand the forces behind contemporary 
history, and events themselves are forcing us to 
attempt to analyse society, historical materialism 
deserves a serious evaluation. 

C. F. Powe. 

52 Kingsdown Parade, 

Bristol. 
' Selected Correspondence (Martin Lawrence), p. 475. 


Cultural Significance of Science 
Tue admonition in Nature of December 28 to 
abandon “once and for all the belief that science is 
set apart from all other social interests as if it pos- 
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” 


sessed a peculiar holiness’”’ expresses very precisely 
the opposite of what many men of science consider to 
be their duty. I, for one, can recognize nothing more 
holy than scientific truth, and consider it a danger to 
science and to humanity if the pursuit of pure science, 
regardless of society, is denied by a representative 
organ of science. 

For the last ten years we have been presented by 
an influential school of thought with phrases about 
the desirability of a social control of science, accom- 
panied by attacks on the alleged snobbishness and 
irresponsibility of scientific detachment. The ‘social 
control of science’ has proved a meaningless phrase. 
Science exists only to that extent to which the 
search for truth is not socially controlled. And 
therein lies the purpose of scientific detachment. It 
is of the same character as the independence of the 
witness, of the jury, of the judge; of the political 
speaker and the voter; of the writer and teacher 
and their public; it forms part of the liberties for 
which every man with an idea of truth and every 
man with a pride in the dignity of his soul has fought 
since the beginning of society. 

This struggle is to-day at its height; on its out- 
come will depend, among other great issues of a 
kindred nature, whether scientific detachment and 
the civilization pledged to respect and cultivate pure 
science shall perish from this earth. 

M. POLANnyI. 

The University, 

Manchester. 
Dec. 30. 


Science and Government 


ARTICLES have recently appeared in NATURE 
referring to what life ought to be like after the war. 
Other journals have also discussed the same subject. 
Each writer, theologian, socialist or whatever he is, 
feels sure that there will be a change and that his 
views will then get due recognition. All may agree 
that after this great conflict we shall not settle down 
again into the same old ways. Let us hope that 
science may then come into its own. 

There was a time when ‘science’ was ‘falsely so 
called’—that time has passed with the Dark Ages. 
Then came the twilight of the Renaissance. Now we 
are living in the daylight of the new day which has 
dawned on the world. The pious guesses and folk-lore 
of the past—to be revered as showing the stages of 
human evolution and inspiration—must now be re- 
placed by the certainties and accuracies of science. 

For a hundred years success has attended engineer- 
ing and chemical enterprises which were guided by 
scientific methods, and what is urgently required is 
that science shall control not merely our factories 
but gradually all activities which come within its 
ambit—efficiency and economy being the objectives. 
Instead of party government we require scientific 
government. Thus may science prove the unifier of 
man, and usher in an era of universal peace. Indi- 
vidual health and happiness will also be secured by 
the application of scientific principles. But how can 
science obtain the control to which it is entitled ? 

Rospert H. F. Frvtay. 

Victoria Square, 

Belfast. 
Dec. 10. 
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RESEARCH ITEMS 


Early House-Types in Wales 

EXAMINATION of a croft site, Nant-y-Moch, in the 
Upper Nedd (Neath) valley, Ystradfellte, Brecknock- 
shire, has led Sir Cyril Fox to certain conclusions as 
to possible prototypes of the Long-House in Wales 
(Antiquity, December 1940). The site lies at a point 
in the valley 1,250 ft. above Ordnance datum in an 
upland region such as was much sought after by 
early man, and where, it is known, was a meeting 
place of the B (Wessex) and A (East Anglian) 
Beaker cultures. The house stood on a narrow shelf, 
its long axis being at right angles to the contours 
and the upper part deeply excavated in the side of a 
rapidly steepening hill. It is in ruins, and certain 
structural features are obscure. It is built on an 
artificial platform on two levels, of which the upper 
end is much below, and the lower end slightly above, 
the natural level of the natural surface. Probably 
the length of the upper half was not less than 20 ft., 
the breadth only 12 ft., but at the southern end 
increasing to 17-18 ft. with a roof span slightly in 
excess. The total length was probably not less than 
55 ft. A cross-wall divides the upper and lower 
houses. The excavation into the hillside is horse- 
shoe-shaped and revetted rectangularly. The lower 
house is stone-walled. It belongs to the group of 
“‘long-houses”’ of which the essential features are a 
cowhouse under the same roof as the dwelling-house, 
and usually at a lower level with direct communica- 
tion by means of a passage. Such houses are still 
numerous in Carmarthenshire and afford close 
parallels. A striking feature is the construction of 
the dwelling on a tilt. The earlier are structurally 
single. The change from excavated area to platform 
corresponds with the division between the upper and 
lower houses and the entrance to the upper house. 
Nant-y-moch is probably a long-house embodying 
features not hitherto recognized as elements of the 
type; and it may prove to be the prototype or one 
of the prototypes of that house in Wales. 


Apache-Pueblo Culture Elements 


INVESTIGATION of the culture elements of the 
Apache-Pueblo group of the south-western States in 
the series of culture element distribution studies 
being made under the auspices of the University 
of California was carried out in 1935 by E. W. 
Gifford (Univ. California Anthropol. Rec., 4 1; 
1940). The material is largely Athabascan, 13 out of 
20 groups belonging to this linguistic family. Of 
the remainder, Piman was represented by Papago, 
and four were Puebloan, namely, Shoshonean, 
Zufiian, Keresan and Tanoan. From analyses of the 
elements observed it emerges that there is a number 
of universal elements present in all 20 groups which 
may be regarded as fundamentals of south-western 
culture. At least 2 per cent of the 2,990 (or, when 
thoroughly atomized, 6,000) elements are universal 
to the groups in the region. The ‘qualitative’ analysis 
largely supports current opinion as to the relationship 
of various groups. For example, the Western Apache 
stand out as not at all acculturated to Plains culture 
pattern, while their eastern relatives are increasingly 
so acculturated the farther east one goes. The Navaho 


appear much more strongly tinctured with Pueblo 
traits than do the Apache, yet they have a fair number 
of specialities which set them off from other Atha. 
bascans and south-westerns. The Puebloan groups 
have an extensive common foundation of unique 
elements. From the statistical analysis of A. |, 
Kroeber it would appear that the Puebloans form a 
well set-off group in spite of their internal speech 
diversity, their closest external relation being Zuji. 


Navaho, with Hopl-Navaho next and Tanoap. 
Jicarilla ‘third. Of the four Athabascan groups, 


Navaho, Western Apache and Jicarilla constitute 
cultural sub-groups of some historic depth. The 
Navaho are far from uniform internally, and casterp 
and western differ more from one another than any 
of the five Western Apache who form a closely knit 
group. The Jicarilla resemble Eastern Apache more 
than they resemble Western or Navaho. The lastern 
Apache are an artificial group; while Papago and 
Southern Ute fail to show strong similarities with 
either Pueblo or Athabascan and, therefore, are not 
*‘South-western”’. 


Physiological Aspects of Lactation 

At the present time, when milk is an article of diet 
so much in the public eye, the review of the various 
physiological aspects of lactation by 8S. J. Folley 
(Biol. Rev., 15; 1940) has an added interest. In it 
the author epitomizes the work that has been done 
to date on different mammals on this subject, from 
the endocrine, nervous and biochemical points of 
view, and, of course, provides an extensive biblio- 
graphy. In most species cestrogens stimulate the 
growth of the ducts, but in the guinea pig and goat 
they also produce alveolar development. In some 
species growths of both ducts and alveoli are in- 
fluenced by androgens. The anterior pituitary plays 
an important part in various activities connected 
with lactation, and some workers believe that it 
produces a specific lactogenic hormone. The adrenal- 
cortical hormone is also essential for lactation, since 
the removal of the cortex results in the cessation of 
this activity. There are no true secretory nerves, 
though the extirpation of the sympathetics disturbs 
lactation. Lactose is synthesized from blood glucose, 
milk fat derives from the neutral fat of the blood; 
but it is improbable that the milk proteins are pro- 
duced from the amino-acids in the blood. Caseinogen 
is probably built up from the plasma proteins. 


Chromosome Studies 


Tue discovery of the banded giant chrornosomes 
in the cells of the salivary glands of some, but not 
all, of the Diptera provided a new starting-place for 
various types of cytological research. T. 8. Painter 
(J. Roy. Micro. Soc., 40; 19406) has reviewed the 
results to date from the points of view of the structure 
of the chromosomes themselves, experimentation 
upon them by physico-chemical means, and their 
utilization in hybrids, geographical races and closely 
related species to estimate what part is played by 
differences in gene alignment in the formation of 
races and new species. The bands are made of 
chromomeres, generally vesiculate, connected by pro 
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vein strands. The chromosomes represent completely 
uncoiled prophase chromosomes which have under- 
gone a number of longitudinal divisions producing a 
multiple strand, a polytene. This condition is actually 
one of polyploidy in which the chromosome strands 
remain permanently associated instead of forming 
separate units. Polyploid nuclei with polytenes have 
heen demonstrated in the cells of the mid- and hind- 
gut of mosquito larve and pups and in other parts 
of other insects. Their large size and the constancy 
of the band pattern have permitted the experimental 
deletion of relatively limited regions and in this way 
a localization of certain genes to a definite band. In 
species allied but with the same chromosome number, 
realignments of the bands are found. 


A Giant Hydroid 

Tue giant among hydroid polyps is undoubtedly 
the Japanese deep sea form, Branchiocerianthus 
imperator, one of the Corynorphidz, with a length of 
Recently, another hydroid has been dis- 


by the British Graham Land expedition, which, while 
only 850 mm. long, is easily the next in size. It is 
Myriothela penola, and is fully described together with 
another new species of the genus, M. capensis, from 
East London, South Africa, where it was collected 
by Prof. Stephenson and Miss Eyre, in a paper by 
S. M. Manton (British Graham Land Exped., Sci. 
Rep., 1; 1940). This, the second largest hydroid, 
belongs to the Myriothelidz, and one of the differences 
between it and the largest is that in M. penola there 
is no hydrocaulus, so that the length is al) body, 
whereas in B. imperator the bulk of the animal is 
hydrocaulus and the actual hydroid body is only 
about 40 mm. It is probable that the large 
size in these two not closely related animals is 
attained by continuous growth from recognizable 
growth-zones and a consequent absence of 
specific size. M. capensis is by comparison only 
a midget, for it measures 17 mm. In spite of 
this enormous difference of size, the nematocysts 
are only a little smaller in the smaller species and 
are of the same four types. Those of the British 
M. cocksi are intermediate in size, being, like the 
animal itself, slightly larger than in M. capensis. 
Both new species are bisexual. In M. penola trans- 
portation of the enteric fluid is brought about by 
ciliated grooves lying between the close-set villi of 
the blastostyle, and binucleate cells, only rarely met 
with in the animal kingdom, occur in the endoderm. 


Variation in Fossils 

Mvucu excellent work has been done in studying 
the variation in fossils belonging to a single assembly 
of more or less contemporaneous individuals. But 
there is a more important problem, namely, to com- 
pare closely allied assemblages belonging to different 
generations, and so to assess the part played by 
variation in evolution. This is the principal subject 
of the presidential address delivered on March 13, 
1940, by Prof. H. H. Swinnerton to the Geological 
Society of London (Quart. J. Geol. Soc. Lond., 77, 96 ; 
1940), and he explained some methods he had 
devised for this problem. The usual method of com- 
paring one fossil with another by eye is too much 
lependent on the personal element. For measure- 
ments upon single features, or two features of which 
one is expressed as a percentage of the other, the 
usual statistical frequency curves can be used. The 
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real difficulty arises when three components are 
considered. Scatter diagrams were used by Day and 
afterwards applied very extensively by Trueman ; 
but if we try to compare one scatter diagram with 
another, as is necessary in comparing an ancestral 
community with a community derived from it, we 
get an almost hopelessly confused mass of dots. 
Prof. Swinnerton’s method is to draw a polygon (the 
‘scatter periphery’), and to draw two ‘median lines’, 
one parallel to each co-ordinate axis, each of which 
divides the number of dots into two equal parts. 
We may also draw the ‘limiting frame’, that is, the 
smallest rectangle with sides parallel to the co- 
ordinate axes which encloses the scatter periphery. 
Superposition of two such scatter peripheries, with 
the accompanying median lines and possibly the 
limiting frames, enables one to make a rapid com- 
parison of two assemblies, and to draw certain 
general conclusions. The large proportion of com- 
parable combinations which each descendant assem- 
blage has in common with the ancestral assemblage 
becomes apparent, and the remarkable stability of 
the communal heritage. 


High-Frequency Resistance of Superconducting Tin 


In the issue of the Proceedings of the Royal 
Society, A, of November 27, 1940, H. London reports 
experiments carried out in Oxford and Bristol on the 
high-frequency resistance of tin in the supercon- 
ducting state. A calorimetric method based on eddy- 
current heating was used. With a wave-length 
20-5 cm., the resistance was found to decrease 
gradually when the temperature fell below the 
transition point instead of showing the characteristic 
sudden drop in resistance to direct currents. Good 
agreement between experiment and theory, based 
upon the simultaneous presence of normal and super- 
conducting electrons, was found. Absolute measure- 
ments of the conductivity in the normal state at low 
temperatures with both high and low frequencies 
showed that, at the temperature of liquid helium, 
the conductivity for high frequency is considerably 
lower than for low frequency. In explanation, it is 
suggested that the mean free path of the electrons 
becomes larger than the penetration depth due to 
skin effect under the conditions of high conductivity 
and high frequency. 


Synthesis of Cannabinol 
It has been suggested that cannabinol, a con- 
stituent of the resin of Cannabis indica first isolated 
in 1896, is 6’-hydroxy-2 : 2: 5’-trimethy]-4’-n-amyl- 
dibenzopyran : 
Me __OH 


© ae pa Ys eae: 
\ P =< SoH, 


Pom 


and this has now been confirmed by R. Ghosh, 
A. R. Todd and S. Wilkinson (J. Chem. Soc., 1393 ; 
1940) by synthesis. In this, 6’-acetoxy-2: 2: 5’- 
trimethyl-4’-n-amyl-3’ : 4’: 5’: 6’-tetrahydro- 
dibenzopyran was dehydrogenated with palladized 
charcoal, and the almost colourless resin, with the 
composition stated, was found to be identical with 
cannabinol, a constituent of Indian and Egyptian 
hashish. This was confirmed by comparison of its 
acetate and p-nitrobenzoate with the corresponding 
esters of the natural material. 











POWER AND 


ROF. A. C. G. EGERTON delivered the twenty- 

seventh Thomas Hawksley Lecture of the In- 
stitution of Mechanical Engineers on November 15 
last. At the outset, he emphasized the fact that 
the sun is the source of practically all power on 
earth. Its surface (photosphere) has a brightness 
temperature of 6,000° C., and radiates energy at the 
rate of 3-8 x 10°* ergs per second. This radiant 
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COMBUSTION 


should it become available as a result of the artificial 
fission of uranium, it will also represent part of the 
energy derived from the sun, since the earth wag 
born of the sun. Energy might also in theory be 
derived from any region where differences of t. mpera- 
ture are maintained by natural means ; for example, 
the lower and upper layers of tropical seas. The 
energy of lightning might be harnessed, but its 
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energy works a great engine of 2-3 x 10'* h.p. 
wherein the sun is the furnace, the atmosphere is 
both working substance and cylinder, and space the 
condenser. Within the workings of this engine 
potential energy is being converted to kinetic ; kinetic 
back into potential. Approximately 35 per cent of 
the energy of radiation is used in evaporating waters 
of the ocean and the land. On condensation the 
energy is released: some returns as kinetic energy 
of the rain or the rivers ; some appears in the wind 
and thunderstorms. 

Tidal power, which is mainly derived from the 
gravitational effect of the mass of the moon, also falls 
within the whole scheme of solar energy, for the 
moon was born of the earth. Volcanic power 
represents the energy remaining of that with which 
the earth was originally endowed by the sun and is 
maintained by the sun’s radiant energy, which pre- 
vents further cooling. Atomic energy, or the con- 
version of the matter of the earth into energy, is 
now an enormous source of potential power, and 





total contribution throughout the world would be 
small. 

At this point in his lecture Prof. Egerton examined 
the nature of power an’ pointed out that there are 
two kinds: the power that drives, and the power 
that directs. Human beings are able to direct the 
activities of Nature and thus obtain power from the 
effects of the sun on the atmosphere. There is, how- 
ever, another factor which is capable of directing 
power, and that is plant life. Photosynthesis takes 
place within the cells of the plant as the result of 
the utilization of radiant energy falling on its sur- 
faces. The products of photosynthesis are valuable 
sources of power. The origin of coal is certainly 
vegetable, and the origin of oil is, according to the 
author, almost certainly mainly vegetable. 

Fig. 1 serves to summarize the various sources of 
power discussed by Prof. Egerton. The section shaded 
with broken vertical lines indicates physical sources 
dependent on solar radiation and utilized mainly by 
means of hydro-electric stations. The section shaded 
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«ith full horizontal lines refers to the products of 
»hotosynthesis. The section shaded with broken 
horizontal lines indicates those products which 
have gradually been stored throughout geological 
e. 
“The two main sources of power are hydro-electric 
bower and power from stored fuel. The latter has the 
.dvantage that the energy can be transported where 


at 18 needed. ; p : . 
\fter an admitted digression which included dis- 





mechanism of the body in action, food energy is 
‘down-graded’. Waste in either the ‘up-grading’ or 
‘down-grading’ process should not be tolerated if the 
best use is to be made of radiant energy. Other 
essentials of life besides food and water include 
clothing, shelter, warmth and rest. Some of these 
are obtained through fuels, others through treatment 
of agricultural products. Sometimes the agricultural 
product is broken down ; sometimes it is preferable 
to build up from the fuel. 
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ponien of some interesting problems of combustion, 
gnition of hydrocarbons, ‘knock’ and treatment of 
petroleum, Prof. Egerton returned to the main theme 








* his lecture and summarized conclusions reached 
’y means of a diagram of human activities (Fig. 2). 
Rtarting from the centre, solar radiation provides 
Ftored and cultivated products. The energy value 
pf the foods produced would be less than a tenth 
pf the fuel produced, but the gold value of the food- 
tuffs is far greater than the value of all other pro- 
luction. Food provides energy for the worker, and 
uels supplement his work. In this way the energy 
‘a8 it were ‘up-graded’ in order that exchange may 
pe made for food. In the process of keeping the 
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Fig 2. [By courtesy of the Institution of Mechanical Engineers 


In conclusion, Prof. Egerton suggested that some 
control should be exercised over primary fuels and 
over wheat, which is the key food. In this way the 
riches of the earth would not be squandered and the 
material economy of the earth might be run far more 
smoothly. He also suggested that as much power as 
possible should be derived from the solar energy 
which is continuously being showered upon the earth 
(60,000 times as much as the energy at present being 
used) rather than from inherited stores. In other 
words, a greater distinction should be drawn be- 
tween the use of real irreplaceable capital and 
replaceable products which the sun provides on the 
earth. 
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POPULATION INCREASE IN 
NEW YORK STATE 


OLLOWING up two previous studies of recent 
changes in the population of New York State, 
A. Anderson now examines the natural increase 
in that population (Cornell Univ. Agricultural Experi- 
ment Station, Bull. 733, 1940). ‘Natural increase’ is 
here measured through an index in which the number 
of children less than five years of age per 1,000 
women aged 20-44 years is divided by a replacement 
ratio, this ratio being the number of children less 
than five years of age per 1,000 women, aged 20—44, in 
the stationary population which would result from 
the continual operation of the current mortality- 
rates and in the absence of any migration. 

Replacement ratios as of 1930 have been computed 
by the Scripps Foundation for Research in Population 
Problems, as follows: New York State 442, Urban 
443, Rural 439. Are the populations in the various 
areas of the State reproducing at these rates ? New 
York State as a whole with an index of natural 
reproduction of 88, which is 12 points below the 
necessary, is not reproducing itself, while it is 
decidedly deficient as compared with the native 
population of the United States as a whole, which is 
reproducing at the rate of 112. The urban population 
of the State has an index of 84 (U.S.A. 86), but the 
index of the rural population is 120 (U.S.A. 154), 
that of the farm population being 139 and the non- 
farm 113. Thus the urban population is not replacing 
its losses, and inasmuch as 87 per cent of the women 
of 20-44 reside in urban areas, the urban type of 
population influences the natural increase of the 
State most significantly, being about four times as 
important as the rural population in determining the 
total natural increase. 

Several important social implications result from 
these facts: If the population remains constant or 
increases, migration both from without and within 
the State will be considerable. If mobility within 
the State increases, this normally being after adoles- 
cence, important issues as to the finance and adequacy 
of education arise, affecting also the standing of 
churches and other social organizations. The question 
whether the excess population is being produced by 
the class most fitted economically, socially, and 
educationally requires special study, though it has 
been suggested that it is derived from those least 
fitted to reproduce at the higher rates. 


FORTHCOMING EVENTS 


[Meeting marked with an asterisk is open to the public.]} 


Monday, January 27 
Royat Socrety or Arts (at John Adam Street, Adelphi, 
London, W.C.2), at 1.45 p.m.—Sir David Chadwick : 
“Some Problems of World Economic Development” 
(Cantor Lectures, 2). 


Tuesday, January 28 


Royal ANTHROPOLOGICAL INSTITUTE (AND MEMBERS OF 
THe Royat Centrat Asian Soctrety) (at 21 Bedford 
Square, London, W.C.1), at 2.30 p.m—M. Q. E. 
Kastrati: “The Impact of Western Influences on 
Albanian Cultural Tradition”’. 

Royat Instrrution (at 21 Albemarle Street, London, 
W.1), at 2.30 p.m.—Sir William Bragg, F.R.S.: 
“Diffraction”’.* 
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Warsoure Instrrure (at the Imperial Institute By 
London, 8.W.7), at 2.30 p.m.—Miss Rachel 
“Relations between East and West among the 
Known Civilizations”. 


= 


Wednesday, January 29 


Roya. Socrety or Arts (at John Adam Street, 
London, W.C.2), at 1.45 p.m.—Lt.-Col. F. ©, 
“Municipal Manufacture of Humus from f 
Wastes”. 


Friday, January 31 
Norts-East Coast InstrrvTion oF ENGINEERS 
SHIPBUILDERS (in the Mining Institute, Ne 
upon-Tyne), at 6 p.m.—Mr. Alexander Kari : : 
of some External Factors on the Performanes 
Single-Screw Ships”. 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointm: 
before the dates mentioned : 


LECTURER IN MATHEMATICS at the North Staffordshire Tee 
College, Stoke-on-Trent—The Clerk to the Governors, Town 
Hanley, Stoke-on-Trent (February 1). 

Curler ENGINEERING ASSISTANT—The Water Engineer and 
The Council House, Coventry (endorsed ‘Chief Engineering As 
(February 3). 

ASSISTANT LECTURER in the MECHANICAL ENGINEERING D 
MENT of the Coventry Technical College-—-The Director of Edue 
Council House, Coventry (February 7). 

GRADUATE ASSISTANT TEACHER FOR MECHANICAL ENGIN 
Sussects—The Principal, Acton Technical College, High 8 
Acton, London, W.3 (February 10). 

MAINTENANCE ENGINEER FOR THE TRANSPORT AND Haw 
DePARTMENT of the Government of British Guiana—The © 
Agents for the Colonies, 4 Millbank, London, 8.W.1 (quoting M 
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National Institute of > -y - yu ~ yy Annual Report 
Stat tof A r the Year ended September 1940. 
20. (London: National Institute of Industrial Psychology.) 
University of Cambridge School of Agriculture Memoirs. 
Nos. 11-12: A Brief Summary of the Papers published by the 
of the School of Agriculture and its Associated Research 
oes | the period Ist, 1938-Sept. 30th, 
: Sehpol of Agriculture.) 2s. 


Other Countries 


mw Universite : Agricultural Experiment Station. 
728: An Economic Study of ey in 
1937. By A. Henderson. in 729: 
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Pattoning Pigs. By John P. Williams and F. B. Morrison. 
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Soils. By A. G. Newhall. Pp. 38. Bulletin 732 : gy 
Lettuce in New York. By Hans nius. Bulletin 7 
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